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I .  I n t r o d u c t io n
1
T h a t th e  c a r d in a l  p r i n c i p l e  o f modern taxonom y i s  b a se d  on th e  
fu n d am en ta l f a c t s  of e v o lu t io n  and t h a t  th e  e s s e n t i a l  p ro b lem  o f 
c l a s s i f i c a t i o n  i s  th e  p h y lo g e n e t ic  r e l a t i o n s h i p  o f o rg an ism s need  no 
a rgu m en t. In  o r d e r  to  a s c e r t a i n  g e n e t ic  a f f i n i t i e s , i t  i s  n o t  s u f f i ­
c i e n t  t o  i n v e s t i g a t e  th e  m o rp h o lo g ic a l c h a r a c t e r s  alone,Jb.ut a l l  o t ia r r  
a t t r i b u t e s ,  p h y s io lo g ic a l  and b io lo g i c a l ,m u s t  be c o n s id e re d .. I t  i s  
a l s o  e v id e n t  t h a t  th e  im m ature s ta g e s  o f o rg an ism s sh o u ld  r e c e iv e  a s  
th o ro u g h  c o n s id e r a t io n  a s  th e  a d u l t  i f  taxonom y o f  I n s e c t s  i s  t o  
a t t a i n  t h a t  d e g re e  o f  c o m p a ra tiv e  p e r f e c t i o n  o b ta in e d  in  th e  c l a s s i f i ­
c a t io n  o f  o th e r  o rg a n ism s .
The s y s te m a t ic  e n to m o lo g i s t s ,d e a l in g  a s  th e y  do w ith  a n im a ls  o f 
su c h  d i v e r s i t y  and c o m p le x ity  m o rp h o lo g ic a l ly  and b i o l o g i c a l l y ,h a v e  
from  e a r l y  t im e s  r e c o g n iz e d ,a t  l e a s t  to  some e x t e n t , t h e  taxonom ic 
s i g n i f i c a n c e  and v a lu e  o f th e  d e v e lo p m e n ta l s t a g e s  o f  i n s e c t s .  But 
th e  p r a c t i c a l  d i f f i c u l t i e s  in  o b ta in in g  n e c e s s a r y  m a t e r i a l s , a c c u r a t e ­
ly  d e te rm in e d  and a d e q u a te  in  q u a n t i ty  and ra n g e * ,h a y e  made 1. p ro g ­
r e s s  in  t h i s  p h ase  o f i n s e c t  taxonom y v e ry  t a r d y .  A good s t a r t ,  
h o w e v er,h a s  been  made by r e c e n t  w o rk e rs  a s  was p o in te d  o u t by B rues 
0 9 1 9 ) , and t h e i r  r e s u l t s  v in d i c a t e  b o th  th e  p r a c t i c a b i l i t y  and p o s s i ­
b i l i t y  o f su ch  I n v e s t i g a t i o n s .  T here  i s  m oreover an u r g e n t  demand 
f o r  su ch  s t u d i e s  from  econom ic e n to m o lo g is ts  who a r e  c o n s ta n t ly  co n ­
f r o n te d  by th e  p rob lem  o f  I d e n t i f y i n g  th e  im m ature s t a g e s  o f econom ic 
s p e c ie s .
The p r e s e n t  s tu d y  i s  an a t te m p t t o  d e a l  w ith  th e  l a r v a e  o f  th e  
T e n th re d in o id e a  from  th e  s ta n d p o in t  o f  s y n o p t ic  an d ,-to  some e x t e n t ,  
g e n e t i c  c l a s s i f i c a t i o n .  The e x t e r n a l  anatom y o f  th e  l a r v a e  w i l l  be 
d e a l t  w i th  and th e  s y s te m a t ic  s i g n i f i c a n c e  o f th e  m o rp h o lo g ic a l 
c h a r a c t e r s  w i l l  be d i s c u s s e d  in  p a r t  two o f  t h i s  p a p e r j th e  taxonom ic
o
tr e a tm e n t  o f th e  f a m i l i e s , s u b f a m i l i e s ,g e n e r a ,a n d  s p e c ie s  w i l l  con­
s t i t u t e  p a r t  th r e e ;a n d  a d i s c u s s io n  o f th e  p h y lo g e n y n e tic  r e l a t i o n ­
s h ip  o f th e  f a m i l i e s  so  f a r  as i s  p o s s ib le  w ith  th e  d a t a  a t  had w i l l  
form  p a r t  f o u r .  No one a p p r e c ia t e  th e  in ad e q u a cy  o f  t h i s  s tu d y  b o th  
in  th o ro u g h n e s s  and com prehensivestss more th a n  th e  a u th o r ,  b u t  i t  i s  
hoped t h a t  he h as opened a way f o r  th o s e  who w i l l  advance th e  s tu d y  
o f  t h i s  h ig h ly  i n t e r e s t i n g  group  of i n s e c t s  to  a  more s a t i s f a c t o r y  
c o n d i t io n  in  th e  f u t u r e .
The taxonom ic  l i t e r a t u r e  d e a l in g  w ith  th e  a d u l t s  o f th e  Ten- 
thredinoldea I s  e x te n s iv e .  The h i s t o r i c a l  d ev e lo p m en t o f th e  s u b j e c t  
i s  i n t e r e s t i n g  t o  th e  s tu d e n ts  o f  t h i s  g ro u p  o f i n s e c t s  b jtt  d e t a i l e d  
acco u n t i s  o u t o f p la c e  h e re .  H ow ever,a  b r i e f  s ta te m e n t  o f th e  
h i s t o r y  o f  th e  g ro u p  i s  d e s i r a b l e .
L in n aeu s  in  th e  f o u r t h  e d i t i o n  o f th e  System a N a tu r a e { l? 4 4 j 
e s t a b l i s h e d  th e  o rd e r  H ym enoptera u n d e r th e  name o f  G ym noptera and 
a p p l ie d  to  th e  o r d e r  i t s  p r e s e n t  d e s ig n a t io n  in  th e  f i r s t  e d i t i o n  o f  
th e  F auna S u e c ic a . The name P ie z a ta  was p ro p o sed  by F a b r i c lu s t  
f o r  th e  o rd e r  b u t  i t  i s  now o b s o le te .  L a t r e i l l e f ,  1796 , fo l lo w in g  
L in n a e u s ,d iv id e d  th e  o r d e r  in to  two s e c t i o n s , T e r e b r a n t i a
and A c u le a ta . The f i r s t  s e c t io n  in c lu d e d  two g ro u p s ,P h y to p h a g a ,w h ic h  
co m p rise s  th e  T e n th re d in o ld e a ,a n d  th e  Entom ophaga o r  p a r a s i t i c  
H ym enoptera. The D it r o c h a  and M onotrocha o f H a r t i g U 836j c o rre sp o n d  
a p p ro x im a te ly  w ith  th e  two s e c t i o n s  o f L a t r e i l l e .  G e r s ta e c k e r  
c l e a r l y  r e c o g n iz e d  th e  T e n th re d in o ld e a  a s  an u n iq u e  com pact g roup  add 
p ro p o sed  in  1867 to  d iv id e  th e  o rd e r  Hymenoptera. i n to  two s u b o rd e r s .  
He used th e  name Symphyta f o r  th e  T e n th re d in o ld e a  and A p o c r i ta  f o r  
th e  re m a in d e r  o f  th e  o r d e r .  The te rm  S y m p h y ta ,th u s , a n te d a te s  Konow 's 
(1 8 9 0 )s u b o r d in a l  name G h a la s to g a s t r a .  V ario u s  te rm s  have been  
p ro p o sed  f o r  t h i s  g roup  o f  H ym enoptera and th e  f o l lo w in g  a re
c o e x te n s iv e  w ith  th e  s u p e r fa m ily  name T en th recL in o id ea  a s  u sed  in  th e  
p r e s e n t  p a p e rrP h y to p h a g a , S e s s i l i v e n t r e s ,S e c u r i f e r a ,  S e r r i f e r a ,  Symphyta, 
and C h a la s to g a s t r a .  Rohwer and Cushum an!19 1 7 ) p ro p o sed  a t h i r d  
su b o rd e r  o f H y m e n o p te r a , I d io g a s t r a ,f o r  th e  fa m ily  O ry s s id a e  and 
p r ic e d  i t  betw een  th e  C h a la s to g a s t r a  and C l i s t o g a s t r a  o f  Konow.
E a r ly  s tu d e n ts  o f  th e  T e n th re d in o id e a  d iv id e d  th e  s u p e r fa m ily  in to  
two g ro u p s ,P h y llo p h a g a  f o r  th e  T e n th re d in id a e  o r  "T e n th re d o "  o f 
L in n ae u s  and X y jlo p h ag a  f o r  th e  S i r i c i d a e  o r" U ro c e ru s “ o f  G -eoffroy. 
W ith  th e  e x c e p tio n  o f  S te p h e n s ! 1835) and A n d re !18 7 9 )who re c o g n iz e d  
th e  a d d i t i o n a l  f a m i l ie s ,X ip h y d r i id a e  and C eph idae r e s p e c t i v e l y  b e s id e s  
th e  two f a m i l i e s  m en tioned  a b o v e , th e  o ld  sy stem  was fo llo w e d  f o r  many 
y e a r s .  W ith  th e  p ro g re s s  in  s t u d i e s  o f  th e  w orld  fa u n a  o f  t h i s  g ro u p  
o f  in s e c ts ,m o d e rn  w r i t e r s  have p ro p o sed  many e l a b o r a te  schem es of 
c l a s s i f i c a t i o n .  Konow in  1890 s u g g e s te d  one fa m ily  and th r e e  su b ­
f a m i l i e s  and D a l la  T o r r e ! 1094) c a ta lo g u e d  one fa m ily  d iv id e d  in to  
e ig h te e n  s u b f a m i l ie s ,w h i le  A shm ead!1898) p ro p o sed  f i f t e e n  f a m i l i e s  
and tw e n ty -se v e n  s u b f a m i l ie s .  E n s l i n ! l 9 u )  c r i t i c i z e d  K onow 's th r e e  
d i v i s i o n s  as u n n a tu r a l  anA proposed fo u r  f a m i l i e s ,O r y s s i d a e ,S i r i c i d a e ,  
C e p h id a e ,an d  T e n th r e d in id a e , th u s  r e v e r t i n g  to  a  c o n s id e r a b le  e x te n t  
to  th e  scheme o f th e  o ld  sc h o o l as r e p r e s e n te d  by C am ero n !1882) and 
o th e r s .  The r e c e n t  and more im p o r ta n t  sy s tem s a t e  th o s e  p ro p o sed  by 
Konow! 1 9 0 5 ) ,MacCJ-111 i v r a y ! 1906), and Rohwer! i9 H  ). T hese sy stem s,w h en  
c o m p ared !p i. ),sh o w  a g r e a t  d is c re p a n c y  in  th e  num ber and ra n k  o f 
th e  g ro u p s w hich  fo rm e r ly  c o n s t i t u t e d  th e  fa m ily  T e n th re d in id a e  as  i s  • 
i n d i c a t e d  g r a p h ic a l l y .  M a c O illiv ra y ,w h o se  c l a s s i f i c a t i o n  i s  b ased  
on a  th o ro u g h -g o in g  p h y lo g e n e t ic  s tu d y  o f th e  w in g s ,- is  of t h e  o p in io n  
t h a t  th e  l a r g e  com plex o f  g e n e ra  c o n ta in e d  in  t h i s  fa m ily  a re  r e a d i l y  
s e p a r a b le  in to  a num ber o f d e f i n i t e  g ro u p s  on s t r u c t u r a l  d i f f e r e n c e s  
and t h a t  th e y  a re  b e s t  d e a l t  w ith  by c o n s id e r in g  them  s im p ly  a s  su b -
4
f a m i l i e s .  In  g e n r a l ,  th e  sy s tem s o f Konow and M acG -illiv ray  a r e ,  w ith  
th e  e x c e p t io n s  n o te d  below ,m uch more in  a c c o rd a n c e  w ith  each  o th e r  
in  t h e i r  e s s e n t i a l  f e a t u r e s  th a n  e i t h e r  one o f  them  w ith  t h a t  o f  
Rohwer. A com parison  o f  th e s e  th r e e  schem es b r in g s  o u t v a r io u s  p o in ts  
o f  i i f e r e o t .  As f a r  as th e  m ajor g ro u p s a r e  c o n c e rn e d ,U  a l l  a re  in  
ag reem en t in  a s s o c i a t i n g  X ip h y d r i id a e  w ith  S i r i c i d a e ; ^2')Konow and 
Rohwer a g re e  in  a s s ig n in g  a c l o s e r  p o s i t i o n  to  t h e i r  S i r i c i d a e  and 
S i r i c o i d e a  w ith  t h e i r  L y d id ae  and M eg a lo d o n to id ea  r e s p e c t iv e ly ,a n d  
a l s o  in  a s s o c i a t i n g  M eg a lo d o n tid ae  w ith  P a m p h ll i id a e ,a n d  a g a in  
X y e lid a e  and P a m p h lli id a e  w ith  C eph idae 513 )Konow and M acG -illiv ray  
a g re e  in  th e  r e l a t i o n  o f th e  B la s t ic o to m ld a e  to  X y e lid a e  and Pam- 
p h i l i i d a e ; ( 4 JRohwer d i f f e r s  r a d i c a l l y  In  h i s  a r ra n g e m e n t o f  th e  
B la s t ic o to m ld a e  w hich  i s  p la c e d  betw een  th e  A rg id ae  and T e n th r e d in i -  
dae in  h is  s u p e r fa m ily  T e n th re d in o id e a ja n d  f i n a l l y ^ 5 jRohwer i s  
u n iq u e  in  c r e a t i n g  a t h i r d  s u b o rd e r  o f H y m e n o p te r a , I d io g a s t r a ,f o r  
th e  O ry s s ld a e . In  r e s p e c t  to  th e  a rran g em e n t o f th e  s u b f a m i l ie s  and 
t r i b e s  o f  th e  T e n th r e d in ld a e ,  a s  r e s t r i c t e d  by M acG -illiv ray , th e  
f o l lo w in g  p o in t s  may be n o te d . The s t r i | k i n g  d i s s i m i l a r i t y  o f th e s e  
a u t h o r i t i e s  in  a s s ig n in g  d i f f e r e n t  ra n k s  to  more o r  l e s s  r e l a t e d
ug ro u p s see® w e ll  i l l u s t r a t e d  in  t h e i r  t r e a tm e n t  o f  th e  E m phytinae, 
S e la n d riin a e , and L y c a o tin a e . Konow* 0 t r i b e  S e la n d r la d e s  o f  th e  su b ­
fa m ily  T e n th r e d in in l  c o r re sp o n d s  to  th e  th r e e  s u b f a m i l ie s  o f  
M acG -illiv ray  w h ile  a c c o rd in g  to  Rohwer* s scheme i t  em braces fo u r  
s u b f a m i l ie s .  In  f a c t  th e  E m phytinae f in d s  I t s  c o u n te r p a r t s  in  th e s e  
fo u r  s u b f a m i l ie s  and i s  r e l a t e d  to  th e  T e n th re d in ln a e  t h r u  th e  t r i b e  
A l l a n t i n i  w hich  to g e th e r  w i th  th e  t r i b e s  T a x o n in i and E rio c a m p In i 
c o n s t i t u t e s  Rohwer* s su b fa m ily  A l la n t in a e .  The jim phytinae and Ly- 
c a o t in a e  a r e  a l s o  r e l a t e d , a c c o r d i n g  to  R o h w er,to  th e  E lennocam pInae 
t h r u  h i s  su b fa m ily  E m p rlin ae  w hich  c o n ta in s  b e s id e s  E m p riin i  and
Ly c a o t i n i  th e  t r i b e  B lerm ocam pin i. M acG -illiv ray  and Rohwer a g re e  
in  re g a rd  t d  th e  C im b ic in ae  to  th e  e x te n t  t h a t  th e y  b o th  c o n s id e r  i t  
a com pact g ro u p . Konow d i f f e r s  r a d i c a l l y  from  th e s e  w r i t e r s  by 
a s s o c i a t i n g  h i s  t r i b e  S y z y g o n iid e s  w ith  th e  C im b ic id ee  and A b iid e s .
In r e g a rd  to  Konow's N em atldes and L o b o c e r o t id e s , th e  th r e e  sy stem s 
a g re e  f a i r l y  c lo s e ly .  The a f f i n i t i e s  o f th e  B le n n o c a m p in a e ,F e n u s in a e , 
and S c o l io n e u r ln a e  a r e  re c o g n iz e d  by M acG -illi v ray  n<L Konow. Rohwer 
and Konow a g re e , a s  a l l  o th e r  s y s t e m a t i a t s  e x c e p t M acG -illi v ra y , in  
t r e a t i n g  th e  D ip r io n in a e  and M onocten inae as a l l i e d  g ro u p s in s e p a r a b le  
in to  s u b f a m i l ie s .  Konow 's su b fa m ily  Lophyt i n i ,h o w e v e r , i s  a h e te r o ­
geneous group  &nd in c lu d e s  su ch  w id e ly  s e p a r a te d  g ro u p s as A co rd u le -  
c e r in a e  and D ip r io n in a e .
The c l a s s i f i c a t i o n  p ro p o sed  by M a c G illiv rp y  i s  b ased  upon a 
c r i t i c a l  i n v e s t i g a t i o n  o f an e s s e n t i a l  s t r u c t u r e , t h e  w in g ,an d  i s  a 
l o g i c a l  c o n c lu s io n  o f th e  a p p l i c a t i o n  o f th e  tax o n o m ic  p r i n c i p l e s  
p ro m u lg a ted  by Cornstook11893 ) . T h is  sy s tem  o f c l a s s i f i c a t i o n  i s  
ad o p ted  in  th e  p r e s e n t  p a p e r  f o r  th e  w r i t e r  b e l i e v e s  t h a t  by ju d ic io u s  
d i s c r im in a t io n  o f  th e  p a l i n g e n e t i c  a t t r i b u t e s  a g a in s t  th e  c e n o g e n e tic  
p e c u l i a r i t i e s , t h e  c h a r a c t e r s  m a n ife s te d  by im m ature i n s e c t s  may be 
i n t e r p r e t e d  as i n d i c a t i n g  th e  g e n e t ic  a f f i n i t i e s  o f tn e  i n s e c t s  undei 
c o n s id e r a t io n  and t h a t  in  t h i s  s e n se  th e  im m ature s t a g e s  o f i n s e c t s  
a re  o f s y s te m a t ic  im p o r ta n c e . A c l a s s i f i c a t i o n  b a sed  upon such  
l a r v a l  c h a r a c te r s  c sh o u ld : a g re e  in  e s s e n t i a l  p o in t s  -w itn  t n a t  b ased  
upon th e  a d u l t  c h a r a c te r s  chosen  f o r  t h e i r  p h y lo g e n e t ic  v a lu e  and , 
t h e r e f o r e ,  i t  i s  i n t e r e s t i n g  to  se e  w h e th e r M a c G il l iv ra y ' s a l a r y  
sy stem  i s  s u b s t a n t i a t e d  by a s tu d y  o f  th e  l a r v a e .
The im m ature s ta g e s  o f th e  T e n th re d in o id e a  o f  more common o c c u r-  
ance seem to  have a t t r a c t e d  th e  a t t e n t i o n  o f n a t u r a l i s t s  from  an 
e a r l y  t im e . I rA to u f fe t’ s T heatorum  Insecto ru rtU  1634} th e  a d u l t
s a w - f l i e s  a re  r e f e r e d  to  th e  g ro u p  “V espa” and w hat seem s to  be a  
Tremex to  “O doriata '1, b u t no m en tion  o f th e  l a r v a e  i s  made. O o ed art 
( ,l6S2  ^ was th e  f i r s t  n a t u r a l i s t  to  make o b s e r v a t io n s  on th e  la r v a e  o f 
a s a w - f ly .  H is r e c o r d s  re n d e re d  in  i n t e r e s t i n g  a r c h a ic  te rm s c l e a r l y  
i n d i c a t e  t h a t  w hat he had u n d e r o b s e r v a t io n  w ere th e  l a r v a e  o f Cimbex 
o r T rich iosom a. on S a l ix  and Arge on R osa. Madame MerianH, i? 3 0 j 
co n fu sed  s a w -f ly  l a r v a e  w ith  th o s e  o f  th e  L e p id o p te ra  a s  may be 
se e n  on p l a t e s  2 2 ,2 5 , and 33 . Swammerdam*s ( i 7 3 7 ) f ig u r e  1 , t a b l e  XLIV 
r e f e r s  to  g a l l s  on th e  l e a v e s  and stem s o f  S a l ix  a p p a r e n t ly  made by 
P o n ta n ia  o r  E u u ra . He a l s o  f ig u r e d  a l a r v a  w ith  f i f t e e n  seg m en ts 
w ith  p r o le g s  on th e  abdom inal segm en ts 3 -8  and 11 . F r is c h s i, 1?66 
f ig u r e d  ad re c o rd e d  o b s e r v a t io n s  on th e  l i f e  h i s t o r y  o f  ab o u t seven  
s p e c ie s ,  be G e e r ,a s  c i t e d  by B e rg m an n ,a cc o rd in g  to  Le P e l e t i e r , h a s  
se e n  a l a r v a  w ith  tw en ty -tw o  f e e t  w ith o u t a n a l  p r o le g s .  A cco rd in g  
to  th e  same a u th o r i ty ,R e a u m u r  o b se rv ed  c e r t a i n  l a r v a e  w ith  tw e n ty -  
fo u r  f e e t , i n d i c a t i n g  a  X y e lid an  c o n d i t io n .  L in n a e u s^ i7 5 8 )  re c o rd e d  
th e  food  p l a n t s  o f tw en ty -tw o  s p e c ie s  o f s a w - f l i e s  o u t o f  th e  f o r t y  
s p e c ie s  o f  ''T en th red O 1' en u m era ted  and spoke o f th e  l a r v a e  in  g e n e ra l  
as " T e n th r e d in is  l a r v a e  p le ra e q u e  f o l i a  p la n ta ru m  e x e d u n t , p o ly p o d a e , 
se u  p e d ib u s  p lu s  quara XVI eom m uniter i n s t r u c t a e ” . H o llo w in g  
L in n aeu s  many s tu d e n ts  o f  th e  T e n th re d in o id e a  c o n t r ib u te d  mucn to  
th e  know ledge o f  t h e i r  Im m ature stages, a l t h o  q u i t e  d i s p r o p o r t i o n a t e l y  
to  t h e i r  c o n t r i b u t io n s  to  t h a t  o f th e  a d u l t s ,  among th o s e  who have 
done much to w ard s  th e  p ro g re s s  e i t h e r  as o r i g i n a l  i n v e s t i g a t o r s  o r  as 
c o m p ile rs  o r  b o t h , t h e  fo l lo w in g  a re  th e  more im p o r ta n t : A n d re ,B r is c k e , 
Cameron, C o s ta , Dahlborn, D a l la  T o r r e , D ufou r, D y ar, F a l le n ;  H a r t ig ,  
K a l te n b a c h ,K irb y ,K lu g ,X o n o w ,L a tre i l le ,  Leach,Nemman, O l iv e r ,P a n z e r ,
Le P e l e t i e r ,  S n e l l e n  von V o lle n h o * e n ,S p in o la ,W es tw o o d , and  Z addach . 
S t i l l , o u r  know ledge o f th e  im m ature s t a g e s  o f th e  T e n th re d in o id e a  i s
v ery  m eager in  co m p ariso n  to  t h a t  o f  th e  a d u l t .  Of 2701 specfes o f 
th e  T e n th re d in o id e a  l i s t e d  "by Konow in  19 05 ,th e  l a r v a e  o f  o n ly  4 l8
s p e c ie s  o r  l e s s  th a n  s ix t e e n  p e r  c e n t o f  th e  th e  d e s c tn e d  s p e c ie s  
in  th e  w orld  w ere known to  t h i s  a u t h o r i t y  and t h a t  m o stly  o n ly  th r u  
l i t e r a t u r e .  A cco rd in g  to  X5yar( 1895) l e s s  th a n  tw e n ty - f iv e  p e r  c e n t 
o f  th e  N o rth  A m erican s p e c ie s  have "been re c o g n iz e d  in  th e  l a r v a l  
s t a t e .  I t  i s  no e x a g e r a t io n  to  s t a t e  t h a t  th e  l a r v a e  o f  more th a n  
e ig h ty  p e r  c e n t o f th e  N e a r c t ic  s p e c ie s  a re  y e t  to  "be d e s c r ib e d .
Our know ledge o f  p h y s io lo g y  and m orphology o f  th e  im m ature stages; 
o f  th e  T e n th re d in o id e s  i s  e x c e e d in g ly  m eager. The f o l lo w in g  l i s t  
in c lu d e s  m ost o f  th e  im p o r ta n t  l i t e r a t u r e : G r a b e r U 890jon  th e  em bryo­
lo g y  o f  Arge b e rb e r id e s jD o n c a s te r^  19W7 )on th e  g a m e to g e n e s is  and
f e r t i l i z a t i o n  in  Nem atus r i b e s i  jB u ch nerl 1918 on th e  a c c e s s o ry  
chromosomes in  T e n th re d o ,A lla n tu s ,A rg e ,a n d  o t h e r s j F r e n z e H i 886) on 
th e  e p i t h e l i a l  r e g e n e r a t io n  o f th e  a l im e n ta ry  c a n a l  o f Cirabex l a r v a ;  
3 iederm an( i 898) and H o iz U 9 0 9 Jon th e  h i s to lo g y  and p h y s io lo g y  o f th e  
d i g e s t i v e  c e l l s  in  Nematus la r v a jF o le ta je w l , l8 8 5 ) o n  th e  s i l k  g la n d s  
o f Cimbex and T e n th re d o  la r v a e  J C ho iodkovskyU  897) on th e  b lo o d  and
r e f l e x  b le e d in g  in  Cimbex la r v a ;a n d  M acG -llli v r  ay U 9  O ) on th e  g e n e ra l  
e x te r n a l  anatom y o f th e  l a r v a e .
The b io lo g y  o f th e  T e n th re d in o id e a  abounds in  phenom ena o f 
g r e a t  i n t e r e s t  to  e x p e r im e ta l  e v o l u t i o n i s t s  and p r e s e n t s  many problem ! 
o f  e c o lo g ic a l  im p o r ta n c e . The l i s t  o f p a p e rs  d e a l in g  w ith  tn e  l i f e  
h i s t o r y  and h a b i t s , e s p e c i a l l y  o f econom ic s p e c i e s , i s  f a i r l y  e x te n s iv e  
C am ero n |18 8 2 jh a s  p u b l is h e d  an e x c e l l e n t  summary o f g e n e ra l  b i o l o g i c a l  
and e c o lo g ic a l  o b s e r v a t io n s .  The b io lo g y  o f th e  N e a r c t ic  T e n tn re d in -  
o id e a  h as been  d is c u s s e d  in  d e t a i l  by M a c li1 l i v r a y U ?  >3) • o in ce  
th e  b i o l o g i c a l  and e c o lo g ic a l  s t u d i e s  of th e  T e n th re d in o id e a  a r e  
beyond th e  scope  o f th e  p r e s e n t  p a p e r , r e a d e r s  a re  r e f e r e d  to  th e
B
l a s t  m en tio n ed  p u b l i c a t i o n .
M a t e r i a l s . -The m a te r i a l s  f o r  t h i s  s tu d y  co m p rise  f o u r  
c o l l e c t i o n s  w hich  many be d e s ig n a te d  f o r  th e  sak e  o f  co n v en ie n ce  
as C o rn e l l ,M a in e ,M a c G il l iv ra y , and Y uasa c o l l e c t i o n s .  The w r i t e r  
h as exam ined more th a n  Z5oo a l c o h o l i c  sp ec im ens o f l a r v a e  r e p r e s e n t in g  
a t  l e a s t  350 s p e c ie s  d u r in g  th e  c o u rse  o f  t h i s  s tu d y . He lias a l s o  
made p a r t i a l  o b s e r v a t io n s  on th e  l i f e  h i s t o r y  and h a b i t s  o f num erous 
s p e c ie s  in  h i s  a t te m p ts  to  b ree d  d u r in g  th e  l a s t  few y e a r s  more th a n  
two hundred  and f i f t y  s p e c ie s  a t  I th aca ,N ew  York and U r b a n a , I l l i n o i s .
The C o rn e l l  c o l l e c t i o n  c o n s i s t s  o f a b o u t f o r t y  s e c i e s  and 
b e lo n g s  to  th e  C o rn e ll  d i v e r s i t y .  The sp ec im ens w ere c o l l e c t e d  m ostly  
by D r .M a c G ill iv ra y  and Mr. C h e s te r  Young in  th e  v i c i n i t y  of I th a c a ,N .Y . 
They w ere in  r a t h e r  a p o o r s t a t e  o f  p re s e rv a t io n ®  and p ro v ed  u s e f u l  
o n ly  unchecking up m a t e r i a l s  in  o th e r  c o l l e c t i o n s  and a l s o  in  com paring  
th e  d e s c r i p t i o n s  o f Yaung w ith  h i s  own m a t e r i a l .  T h is  c o l l e c t i o n
i s  d e s ig n a te d  by th e  l e t t e r  C.
The Maine c o l l e c t i o n  c o n s i s t s  o f ab o u t Zoo s p e c ie s  o f  wfl^ch ‘i5
s p e c ie s  have b een  b re d  and i d e n t i f i e d  by D r.M a cG -illiv ray . The
c o l l e c t i o n  b e lo n g s  to  th e  Maine A g r i c u l t u r a l  E x p erim en t S t a t i o n  and
w hicha l l  th e  sp ec im en s j r e r e  in  e x c e l l e n t  c o n d i t io n  were c o l l e c t e d  by D r. 
M acG -illiv ray  w i th  th e : a s s i s t a n c e  of M r.E a rl Shaw d u r in g  tn e  summer 
o f 19*3 in  th e  v i c i n i t y  o f Orfcno,M aine. T h is  c o l l e c t i o n  t o g e th e r  
w ith  th e  c o l l e c t i n g  and b re e d in g  r e c o rd s  w ere p la c e d  in  th e  w r i t e r ' s  
hands and th e y  p ro v ed  to  be in d is p e n s a b le  f o r  th e  p r e s e n t  s tu d y . Th
c o l l e c t i o n  i s  d e s ig n a te d  by th e  l e t t e r  M,
The M a cG illiv aa y  c o l l e c t i o n  c o n s i s t s  o f  a b o u t t h i r t y - f i v e  sp e c ie s
t  _c o l l e c t e d  and i d e n t i f i e d  by D r .M a c G ill iv ra y  to g e h e r  w ith  l a r v a e  of 
some M i d e n t i f i e d  s p e c ie s ,  ^he sp ec im ens came from  I th a c a ,N .Y . ,
Or Jn o ,M e ., Onekama, M ic h ., U rbana, H I .  , and a few o th e r  l o c a l i t i e s .
oT h is  c o l l e c t i o n  i s  d e s ig n a te d  by th e  l e t t e r  G-.
The Yuasa c o l l e c t i o n  c o n s i s t s  o f ab o u t two h u ndred  t h i r t y  s p e c ie s
in c lu d in g  b re d  s p e c ie s .  The m a jo r i ty  o f  th e  sp ec im ens w ereA
c o l l e c t e d  and b re d  by th e  w r i t e r  a t  I th a c a ,N .Y . d u r in g  th e  summer of 
1917 and 1918 . Some s p e c ie s  w ere c o l l e c t e d  a t  U rb a n a ,1 1 1 . , and o th e r s  
came from  th e  d i f f e r e n t  p a r t s  o f  The U n ite s  S t a t e s  and Canada t h r u  
th e  g e n e r o s i ty  find c o u r te s y  o f v a r io u s  e n to m o lo g is ts .  T h is  c o l l e c t i o n  
c o n ta in s  a l s o  th e  cocoons o f p r a c t i c a l l y  a l l  th e  b re d  eocco n -m ak in g  
s p e c ie s  and eggs and pupae of a  l i m i t e d  number of s p e c ie s .  T h is
c o l l e c t i o n  i s  d e s ig n a te d  by th e  l e t t e r  Y.
I d e n t i f i c a t i o n  o f S p e c im e n s .-A ll  b re d  m a te r i a l s  i n  my c o l l e c t i o n  
and Maine and M acG illiw ray  c o l l e c t i o n s  w ere i d e n t i f i e d  by D r.M ac-
G - i l l iv r a y . Some o f th e  specim ens in  o th e r  c o l l e c t i o n s  b o re  l a b e l s  
and when th e  l a r v a e  ag re ed  s a t i s f a c t o r i l y  w ith  th e  p u b l is h e d  d e s c r i p ­
t i o n s  th e  i d e n t i f i c a t i o n s  w ere a c c e p te d . In  o n ly  a  few c a s e s ,  
i d e n t i f i c a t i o n  from  th e  d e s c r i p t i o n  o f l a r v a e  a lo n e  have ben  d epennea
upon. . _ ,T erm ino logy  and n o m e n c la tu r e .-F o r  th e  d e s c r i p t i o n  o f th e  e x te r n a l
anatom y o f th e  head and m o u th -p a r ts  o f  th e  l a r v a e  th e  te rm s used  in
my p a p e r U 9 2 0 jd e a l in g  w ith  th e  g e n e r a l iz e d  i n s e c t s  h as been  u se d .
New and o th e r  te rm s  a re  d e f in e d  in  th e  g lo s s a r y  e ls e w h e re  in  t h i s
p a c e r .  Taxonomic names and o th e r  p o in t s  o f n o m e n c la tu re  have been 
3 U 9 1 1)a d o p te d  from  Rohw er^and M a e G l l l iv r a y l1906)•
B ib l io g r a p h y .- R e f e r e n c e s  to  d i f f e r e n t  taxonom ic ’u n i t s  a re  om ittec  
A co m p le te  b ib l io g r a p h y  on th e  tr ,a n s fo rm a tio n  o f th e  N e a r c t ic  Ten- 
th p e d in o id e a  was p r e p a r e d ,b u t  due to  th e  l i m i t a t i o n  o f s p a c e , i t  h as  
b een  o m it te d . The im p o r ta n t  l i t e r a t u r e  on th e  t r a n s f o r m a t io n s  and 
a l l  r e f e r e n c e s  c i t e d  in  t h i s  p a p e r  a re  l i s t e d  in  th e  b ib l io g r a p h y .
I T " -------------------------: ---------------------------- --------------------------------------- --— ^A ck n o w led g em en t.-I  am d e e p ly  In d e b te d  to  v a r io u s  s c i e n t i s t s  and /\ *
e n to m o lo g is ts  who have a s s i s t e d  me by d o n a tio n  o f sp e c ie m e n s ,b y  
e n c o u rag em e n t,an d  by c r i t i c i s m  and s u g g e s t io n s .  I am o b lig e d  to  
D i r e c to r  C.D.Wood ad D r .E d i th  P a tc h  o f th e  M aine A g r ic u l tu r a l  
E x p erim en t S ta t io n ,a n d  D r .J .C h e s te r  B ra d le y  o f  th e  C o rn e l l  U n iv e r s i ty ,  
and P r o f e s s o r  3 .A .F o rb es  o f th e  U n iv e r s i ty  o f  I l l i n o i s  f o r  th e  lo a n  
o f sp ec im ens and f o r  th e  p r i v i l e g e  o f ex am in in g  th e  c o l l e c t i o n  under 
t h e i r  c h a rg e . I w ish  to  th a n k  D r.J .O .N eedham  f o r  th e  p r i v i l e g e  o f 
w ork ing  in  th e  e n to m o lo g ic a l  l a b o r a t o r i e s  o f th e  C o rn e l l  U n iv e r s i ty  
d u r in g  th e  summers s p e n t a t  I th a c e  and M r.S .A .R ohw er o f he U .3 .B u rea u  
o f  E n to m olo g y ,W ash in g to n ,D .C . f o r  h i s  g en e ro u s  c r i t i c i s m  and f o r  
d o n a tio n  o f  v a lu a b le  r e p r i n t s .  I  am a l s o  in d e b te d  f o r  s e p a r a te s  to  
D r .W .E .B r it to n  and M e sse rs .H .E .B u rk e  and W illia m  M id d le to n ,a n d  f o r  
d o n a t io n  o f sp ec im ens to  M e sse rs . H.Q-. C raw ford,W m .B aerg, C. C. H am ilto n , 
R .W .H am ed, J.W . M cC olloch, J . R .M allo eh , II. S .S m ith , and H. B .W eiss, and to  
D rs .W .E .B ritto n ,C .H .K e n n e d y ,E d n a  M osher,and  A lvah P e te r s o n ,a n d  f o r  
lo a n  o f  r a r e  sp ecim ens o f C eph idae and X lp h y d r ia  to  D r .E .P .F e l t ,
I ta k e  p le a s u r e  in  ack n ow led g in g  my deep  in d e b te d n e s s  to  D r .A lb e r t  
W illia m  B ellam y o f  th e  U n iv e r s i ty  o f C hicago  f o r  c o n s ta n t  e n c o u ra g e ­
m ent. I am g r e a t l y  o b l ig e d  to  P r o f e s s o r  W illia m  T r e le a s e  o f  th e  
U n iv e r s i ty  o f I l l i n o i s  and P r o f e s s o r  K.M.W iegand and M r.A .R .B e ch te l 
o f C o rn e ll  U n iv e r s i ty  f o r  th e  I d e n t i f i c a t i o n  o f  th e  h o s t  p l a n t s .
I t  g iv e s  me a g r e a t  p le a s u r e  to  acknow ledge my e v e r l a s t i n g  o b l ig a t i o n  
to  P r o f e s s o r  A lex an d er D yar M a c G ill iv ra y  u n d e r whose s u p e r v is io n  t h i s  
work v/as u n d e r ta k e n  f o r  h i s  c o n s ta n t  in te r e s t ,e n c o u r a g e m e n t^ h e lp i  u l 
s u g g e s t io n s  th r u o u t  th e  e n t i r e  c o u rs e  o f  t h i s  s tu d y  and f o r  i d e n t i f y ­
in g  a l l  o f  b re d  sp ec im en s in  my c o l l e c t i o n .
!
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I I .  M o rp h o lo g ic a l
The e x te r n a l  anatom y o f  th e  l a r v a e  o f  th e  T e n th re d in o id e a  h as  
r e c e iv e d  b u t l i t t l e  a t t e n t i o n  from  e n to m o lo g is t s .  The o n ly  im­
p o r t a n t  c o n t r i b u t io n  on th e  s u b je c t  i s  M a c G il l iv ra y • s s tu d y  (19 13 ) 
w hich  d e a ls  w i th  th e  anatom y and c o lo r a t i o n  a s  w e ll  a s  th e  b io lo g y  
o f  th e  l a r v a e .  The w r i t e r  h a s  made a  co m p ara tiv e  s tu d y  o f  th e  ex ­
t e r n a l  anatom y o f r e p r e s e n t a t i v e  l a r v a e  o f  th e  N e a r c t i c  T e n th re d i ­
n o id e a  in  o rd e r  to  f in d  c h a r a c t e r s  upon w hich  a n a l y t i c  a s  w e ll  a s  
s y n o p t ic  c l a s s i f i c a t i o n s  o f  th e  l a r v a e  m igh t be b a s e d . S in ce  Mac­
G i l l i v r a y  h as t r e a t e d  th e  g e n e r a l  a s p e c t  o f  th e  anatom y, oftly  th e  
m o re im p o rta n t s t r u c t u r e s  and f e a t u r e s  w i l l  be d i s c u s s e d  i n  th e  
f o l lo w in g  p a g e s .
The l a r v a e  o f  T e n th re d in o id e a  a r e  t y p i c a l l y  s u b c y l i n d r i c a l , 
e r u c ifo rm , c a t e r p i l l a r - l i k e ,  s l i g h t l y  f l a t t e n e d  on th e  v e n t r a l  s id  
a s p e c t ,  and u s u a l ly  t a p e r  s l i g h t l y  cau d ad . In  th e  l e a f - m in e r s  th e  
body i s  d e p re s s e d . The body in  i t s  m etam erism  i s  w e ll  d i f f e r e n ­
t i a t e d  i n to  a  head  and  a  s e r i e s  o f  t h i r t e e n  so m ite s  w hich  a re  more 
o r  l e s s  s i m i l a r  i n  s t r u c t u r e .  The se g m e n ta tio n  i s  d i s t i n c t ,  th e  
f i r s t  segm ents compose th e  th o ra x  and  a r e  more d i s t i n g u i s h a b l e  on 
a c c o u n t o f t h e i r  p o s i t i o n  , fo rm , and more r e a d i l y  in  podous la r v a e  
by th e  p re s e n c e  o f  th r e e  p a i r s  o f  th o r a c ic  l e g s .  The abdomen con­
s i s t s  o f  th e  te n  re m a in in g  v i s i b l e  segm ents and in  p o ly ^ p o d o u s 
l a r v a e  th e  p re s e n c e  o f  u ro p o d s g iv e s  a  c h a r a c t e r i s t i c  a p p e a ra n c e  to  
th e  u ro m e re s . The so m ite s  a r e  u s u a l ly  su b d iv id e d  by t r a n s v e r s e  
d e p re s s io n s  in to  a n n u le t s .  •
^he head i s  t y p i c a l l y  su b g lo b o se  in  sh a p e , more o r  l e s s  c i r ­
c u l a r  in  f r o n t a l  c o n to u r ,  s t r o n g ly  c h i t i n i z e d ,  and u s u a l ly  s e t i g -  
e r o u s .  The m outh i s  d i r e c t e d  v e n tra d  o r  s l i g h t l y  v e n tro -c a u d a d .
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In  th e  le a f - m in e r s  i t  i s  d i r e c t e d  c e p h a lo -v e n tr a d  in  F e n u s in ae  o r  
c e p h a la d  a s  in  P h le b a t r o p h ia .  The s u r f a c e  o f  th e  head  may be p o l ­
i s h e d  and sh in y  a s  in  D ip r io n , o r  ro u g h en ed , v e r r u c o s e ,  o r  g ra n u ­
l a t e ,  and d iv id e d  in to  m in u te  i r r e g u l a r  a r e a s  a s  in  P te r o n id e a  and 
C in b ic in a e , o r  t h i n l y  c o a ted  in  l i f e  w ith  a  waxy s e c r e t i o n  a s  in  
many S m p h y tin ae . I t  may be g la b ro u s  a s  in  M e ta l lu s  and P h le b a -  
t r o p h ia ,  o r  m ic r o s c o p ic a l ly  and s p a r c e ly  s e t i f e r o u s  a s  i n  Tremjix, 
o r  w ith  a few s c a t t e r i n g  s e ta e  a s  in  P h y llo to m in a e , o r  w i th  m in u te  
s t i f f  p e g - l ik e  s e ta e  a s  in  D ip r io n , o r  w i th  num erous p ro m isc u o u s ly  
d i s t r i b u t e d  s h o r t  s e ta e  a s  in  D o le ru s , T e n th r e d in in a e , o r  w i th  lo n g  
s e ta e  a s  in  P te r o n id e a ,  o r  w i th  ab u n d an t c o n sp ic u o u s  s e ta e  a s  in  
M onophadnoides and th e  C la d i in a e .  T here i s  a  ten d e n c y  f o r  th e  
s e ta e  to  be more num erous and lo n g e r  on th e  v e n t r a l  p o r t io n  o f  th e  
h e a d . The number and lo c a t i o n  o f  th e  s e ta e  on th e  head  v a ry  w ith  
th e  i n d i v i d u a l ,  e x c e p t  th e  c ly p e a l  and l a b i a l  s e t a e .  But th e  gen­
e r a l  c h a r a c t e r i s t i c s  o f th e  s e ta e  su ch  a s  r e l a t i v e  ab u n d an ce , man­
n e r  o f d i s t r i b u t i o n ,  and k in d  o f s e ta e  a r e  c o n s ta n t  w i th in  g e n e ra  
and s u b f a m i l ie s .  T .e head  may be p a l e ,  cream y w h ite ,  o r  l i g h t  
brown in  c o lo r  w hich  o f te n  in  l i f e  a p p e a rs  a s  g reen  o r  g r e e n is h  
w h ite  on a c c o u n t o f th e  g r e e n is h  b lo o d  shew ing th r u  th e  c u t i c l e  o r  
may be b la c k i s h  o r  b ro w n ish  w ith  o r  w ith o u t  d i s t i n c t  c o lo r  m a rk in g s . 
The d a rk e r  c o lo r  i s  due to  d e p o s i t io n  o f  c o lo re d  p ig m en ts  in  th e  
c u t i c l e  and i s  g e n e r a l ly  p erm an en t in  a lc o h o lo c  sp e c im e n s . The 
c o lo r  and c o lo r a t io n  o f  th e  head i s  g e n e r a l ly  a  c o n s ta n t  s p e c i f i c
c h a r a c t e r .  There a r e ,  how ever, o n to g e n e t ic  changes in  th e s e  r e -
■s p e c t s .  The v e ry  young s ta g e s  may be l i g h t e d  in  c o lo r  and l a t e r  
s ta g e s  d a rk e r  o r  v ic e  v e r s a  a s  in  Cimbex o r  a l l  s ta g e s  e x c e p t th e  
l a s t  s ta g e  may be d a r k e r  and th e  u l t im a te  s ta g e  g r e e n is h  a s  in
P te r o n id e a  r i b e s i i .  The c o lo r  m ark in g s  may be d i f f u s e  in  th e  young 
and become lo c a l i z e d  and d e f i n i t e  in  o ld e r  s ta g e s  a s  in  D o le ru s , o r  
may v a ry  from  f a i n t  s p o ts  to  g e n e ra l  c o n tig u o u s  m ark in g s  a s  in  
c e r t a i n  s p e c ie s  o f S t r o n g y lo g a s te r . The more common m ark in g s  a r e  
b ro w n ish  s p o ts  on th e  dorsum  o f  th e  v e r t e x ,  on th e  f r o n t ,  and 
o f te n  caudad o f th e  o c e l l a r a e .  T here m y  be a  s t r i p e  a lo n g  th e  
e p i c r a n i a l  stem  and v e r t i c a l , f u r r o s f e  o r  d o rsa d  o f th e  o c e l l a r a e .  
Yflaen th e  head i s  d a rk ly  c o lo re d  th e  c ly p e u s  i s  l i g h t e r  c o lo re d  
th a n  th e  o th e r  p o r t i o n s  o f th e  h ead .
The head  i s  u s u a l ly  exposed  b u t th e r e  i s  a  ten d en cy  in  th e  
l e a f - m in e r s ,  w o o d -b o re rs , and a few o th e r s  to  have th e  c e p h a l ic  
end o f  th e  p ro th o r a x  p ro d u ced  in to  a b road  f o ld  on th e  d o r s a l  and 
l a t e r a l  a s p e c t s .  T h is  f o l d  c o v e rs  th e  c a u d a l p o r t i o n  o f  th e  head 
a s  in  Trem ex, M e ta l lu s ,  and  C a l i r o a .
The s t r u c t u r e s  o f  th e  head  w i l l  be d is c u s s e d  u n d e r two se c ­
t i o n s ,  one d e a l in g  w i th  th e  f ix e d  p a r t s  o f  th e  head  o r  a l l  th e  irn- 
m ovable p a r t s  o f  th e  head c a p s u l ,  and  th e  o th e r  d e a l in g  w ith  th e  
m ovable p a r t s  o r  th e  a n te n n a e  and m o u th - p a r ts .  The f ix e d  p a r t s  o f 
th e  head  em brace: v e r t e x ,  f r o n t ,  c ly p e u s , lab ru m , o c c ip u t ,  and  
p o s tg e n a e , to g e th e r  w ith  t h e i r  b o u n d in g  s u t u r e s ,  o c e l l a r a e ,  and 
t e n t o r i a .
E p ic r a n ia l  S u tu re .- -T h e  in v e r te d  Y -shaped  m edian  s u tu re  o f 
th e  head  i s  th e  e p i c r a n i a l  s u t u r e .  The stem  o f  th e  Y o r i g i n a t e s  a t
th e  o c c i p i t a l  fo ram en , e x te n d s  ce p h a la d  d iv id in g  th e  v e r t e x  in to
e-two h a lv e s ,  and b i f u r c a t e s  on th e ^ e p h a l ic  a s p e c t  o f  th e  h ea d .
E ach  arm e x te n d s  o b l iq u e ly  l a t e r a d  f o r  a  s h o r t  d i s t a n c e  and th e n  
bends v en tra .d  to  th e  v e n t r a l  m arg in  o f th e  head  te r m in a t in g  h e a r  a  
p r e c o i l a .  The e p i c r a n i a l  s u tu r e  i s  p r e s e n t  in  a l l  l a r v a e  e x c e p t t  
th o s e  o f  th e  X ip h y d r iid a e  w here i t  i s  in  p a r t  i n d i s t i n c t  and th e
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S i r i c i d a e  and O ry ss id a e  w here i t  i s  o b s o le t e .  I t  i s  i n t e r e s t i n g  
to  n o te  t h a t  th e  m ost h ig h ly  s p e c i a l i z e d  genus o f T e n th r e d in id a e , 
P h le b a t r o p h ia ,  p o s s e s s e s  t h i s  s u tu r e .  The r e l a t i v e  l e n g th  o f  th e  
stem  and arms v a r i e s  in  d i f f e r e n t  f a m i l i e s  and s u b f a m i l ie s .  T here 
i s  a d e p re s s io n  n e a r  th e  bend o f  th e  arm as  in  L ygaeonem atus w hich 
i n d i c a t e s  th e  p o in t  o f a t ta c h m e n t  f o r  m u s c le s , and sh o u ld  n o t be 
co n fu sed  w ith  th e  t r u e  t e n t o r i n a e .  H ear th e  v e n t r a l  end o f each
em p 'cran ia l arm th e r e  i s  a  th ic k e n in g  o f  th e  s u r f a c e  and a  p i t .
• <£T h is  p i t  i s  a  p r e t e n o r in a  and  th e  th ic k e n e d  p ie c e  c o r re sp o n d s  to  
th e  c l y p e a l i a  o f  th e  l a r v a e  o f  C o r ^ d a l i s .  The p r e t e n t o r i n a  and
iJc ly p e a l i a  a r e  c o n s ta n t  in  p o s i t i o n  and u n iv e r s a l  in  o c c u rre n c e  in  
th e  T e n th re d in o id e a . In  th e  S i r i c i d a e  th e  p r e t e n t o r i n a e  a r e  d i s ­
t i n c t  and som etim es m is ta k e n  f o r  o c e l l a r a e .  In  e c d y s is  th e  head i s  
s p l i t  a lo n g  th e  e p i c r a n i a l  s u tu r e  n e a r ly  to  th e  v e n t r a l  ends o f 
th e  arm s.
V e r te x . - - • ‘•'he l a r g e  a r e a  on each  s id e  o f th e  e p i c r a n i a l  stem  
i s  one h a l f  o f  th e  v e r t e x .  I t  e x te n d s  from  th e  do rso -m eson  o f  th e  
ep ic ra n iu m  to  th e  v e n t r a l  m arg in  o f  th e  h ea d , l a t e r a d  o f  th e  e p i ­
c r a n i a l  arm , and c e p h a la d  o f  th e  o c c i p i t a l  s u tu r e ,  when t h i s  i s  
p r e s e n t ,  and b e a r s  th e  o c e l l a r a e  and a n te n n a r i a e .  T here i s  on th e  
d o r s a l  p a r t  o f  th e  v e r t e x  a  d i s t i n c t  fu rro w  w hich  o r i g i n a t e s  a t  
th e  o c c i p i t a l  foram en and e x te n d s  c e p h a la d  f o r  some d i s ta n c e  on to  
th e  l a t e r a l  a s p e c t  o f th e  h ea d . T h is  i s  th e  v e r t i c a l  fu rro w  and 
i s  p e c u l i a r  to  th e  l a r v a e  o f  th e  T e n th re d in o id e a . I t  i s  w a n tin g  
o n ly  in  th e  le a f - m in e r s  and w o o d -b o re rs . The n a tu r e  o f  t h i s  f u r ­
row i s  n o t  lcnbwn. T here i s  a c o rre s p o n d in g  c a r in a  on th e  e n t a l  
s u r f a c e  o f th e  head  and th e  m ajo r m u sc le s  o f  th e  r e t r a c t o r  o f  th e  
m an d ib le  a r e  a t ta c h e d  to  th e  e n t a l  s u r f a c e  o f  th e  v e r t e x  v e n t r a d
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o f th e  v e r t i c a l  fu r ro w . The fu rro w s  u s u a l ly  co n v erge  a t  th e  ce ­
p h a l i c  en d , b u t som etim es a re  s u b p a r a l l e l  to  e a ch  o th e r .
The G en ae .--T h e  p o r t io n  o f  th e  v e r t e x  v e n tra d  o f an im a g in a ry  
l i n e  drawn v e n tr a d  o f each  o c e l l a r i a  p a r a l l e l  to  th e  v e n t r a l  m ar­
g in  o f  th e  head  i s  th e  g en a . The e x te n t  o f th e  genae th e r e f o r e  
v a r i e s  a c c o rd in g  to  th e  l o c a t i o n  o f th e  o c e l l a r i a e .  The s e ta e  on 
th e  genae a re  som etim es lo n g e r  th a n  th o se  e ls e w h e re .
The 0 c e l l a r i a e . --T h e  l a r v a e  o f th e  P a m p h i l i id a e , X y e lid a e , 
T e n th r e d in id a e , and C ephidae p o s s e s s  a  p a i r  o f  o c e l l a r ^ a e ,  one onI
each  s id e  o f th e  h ea d . These o rg a n s  o f s i g h t  a r e  re m a rk ab ly  u n i ­
form  and c o n s ta n t  i n  s t r u c t u r e  and l o c a t i o n .  W ith  th e  e x c e p tio n  
o f P h le b a t r o p h ia  and th e  C ep h idae , th e  o c e l l a r i a e  a r e  u s u a l ly  
c l e a r ,  sem ig lo b o se  o r a t  l e a s t  d i s t i n c t l y  convex , and a r e  lo c a te d  
on o r n e a r  th e  c e n te r  o f th e  o c u l a r i a  w hich a re  u s u a l ly  c i r c u l a r
and d i s t i n c t l y  b l a c k i s h .  The o c e l l a r i a e  a r e  lo c a te d  on th e  v e r t e x, ltd o rsa d  o f th e  a n te n n a ra e  in  th e  T e n th re d in id a e  and caudad  o f them/l
in  P a m p h ili id a e  and C ep h id ae . In  th e  C ephidae and P h le b a t r o p h ia  
th e  o c u l a r i a  a r e  o b s o le te  and th e  o c e l l a r i a e  a r e  in d ic a te d  by p i g ­
m ented g ra n u le s  show ing th ru  th e  c u t i c l e .  The o c e l l a r i a e  a r e  ob­
s o l e t e  in  th e  h ig h ly  s p e c i a l i z e d  f a m i l i e s  Z ip h y d r i id a e  and i t s  
a l l i e s .  The l i f e  h a b i t s  a r e  c o r r e l a t e d  w i th  th e  d e g re e  o f  d e v e l­
opment and p re s e n c e  o f  th e  o rg a n s  o f  s i g h t .
F r o n t .- - T h e  a r e a  b o rd e re d  by th e  e p i c r a n i a l  arms on th e  c e ­
p h a l i c  a s p e c t  o f th e  head  i s  th e  f r o n t .  The v e n t r a l  b o un d ary  i s  
in d ic a te d  by a  t r a n s v e r s e  d e p re s s io n  c o n n e c tin g  th e  v e n t r a l  ends 
o f th e  e p i c r a n i a l  a rm s, T ^ is  d e p re s s io n  i s  th e  f r o n to - c ly p e a l  
s u tu r e .  The d e p re s s io n  i s  u s u a l ly  concave d o rsa d  and o f te n  o b s o le te
Ia t  e a ch  l a t e r a l  en d . The f r o n t  i s  u s u a l l y . f l a t t e n e d  o r  o n ly  s l i g h t ­l y  convex and b e a r s  s c a t t e r e d  s e ta e  w hich  v a ry  in  number and a r -
16rangem ent in  d i f f e r e n t  g e n e ra  and in  a rran g em e n t in  d i f f e r e n t  i n ­
d i v i d u a l s .  The e x te n t  o f  th e  f r o n t  i s  d e te rm in e d  hy th e  l e n g th  o f  
th e  e p i c r a n i a l  a im s. The f r o n t  i s  u s u a l ly  su b q u a d ra te  in  sh a p e , 
o f te n  w id e r  th a n  lo n g  h u t in  some c a s e s  a s  in  C a l i r o a  i t  i s  much 
lo n g e r  th an  w id e . In  th e  ab sen ce  o f  th e  e p i c r a n i a l  stem  th e  l a t ­
e r a l  b o u n d a r ie s  a r e  in d ic a te d  by th e  p r e t e n t o r i n a e  a s  in  T rem ex. 
© h le b a tro p h ia  i s  u n iq u e  in  p o s s e s s in g  a  d i s t i n c t  m edian l o n g i t u d in a l  
fu rro w  on th e  d o r s a l  h a l f  o f  th e  f r o n t .
C ly p e u s .- -T h e  a r e a  v e n tra d  o f  th e  f r o n t  i s  th e  c ly p e u s . I t s  
v e n t r a l  boun d ary  i s  th e  c ly p e o - l a b r a l  s u tu r e  and th e  l a t e r a l  m ar­
g in s  a r e  f r e e ,  o b l iq u e ,  and converge  v e n t r a d .  The c ly p e u s  i s  u s ­
u a l l y  much w id e r th a n  lo n g  and i s  d iv id e d  u s u a l ly  i n to  p o s tc ly p e u s  
and p re c ly p e u s  by a  d i f f e r e n c e  i n  c o lo r  and by a  t r a n s v e r s e  row o f 
s e t a e .  The c ly p e a l  s e ta e  v a ry  in  num ber from  one to  f o u r  o r f i v e  
b u t a r e  c o n s ta n t  w i th in  a  genus and o f te n  w i th in  a su b fa m ily . Two 
i s  th e  m ost common num ber.
L abrum .--T h e sm a ll lo b e  a t ta c h e d  to  th e  v e n t r a l  m arg in  o f  th e  
c ly p e u s  i s  th e  lab ru m . I t  i s  u s u a l l y  t r a n s v e r s e  and h a s  a m edian  
e m a rg in a tio n  on th e  v e n t r a l  m a rg in . The m edian  e m a rg in a tio n  i s  
u s u a l ly  sh a llo w  and b ro ad  b u t o c c a s io n a l ly  v e ry  d eep , a s  in  E r io -  
cam pa| and a few o th e r  E m p h y tin ae . D o le ru s  i s  c h a r a c te r i z e d  by 
th e  d i s t i n c t  a sy m m e tr ic a l m ed ian  e m a rg in a tio n  w hich  m akes th e  
s i n i s t r a l  h a l f  o f  th e  lab rum  much s m a l le r  th a n  th e  d e x t r a l .  The 
c e p h a l ic  m arg in  i s  n e a r ly  sm ooth, and s l i g h t l y  ® blique in  Trem ex.
The lab rum  i s  v e ry  sm a ll in  X ip h y d r i ia .  From two to  s e v e r a l  
l a b r a l  s e ta e  a r e  b o rn e  on e a c h  s id e  o f  th e  m eson, th o se  n e a r  th e  
meson a re  u s u a l ly  s m a l le r  th a n  th e  l a t e r a l  o n es . The num ber o f  
l a b r a l  s e ta e  a s  a  r u le  a r e  c o n s ta n t  w i th in  a  g en u s . There i s  a
row o f s e ta e  w hich  may be se en  p r o j e c t i n g  from  th e  v e n t r a l  s u r f a c e  
o f th e  lab ru m  w hich  b e lo n g  to  th e  e p ip h a ry n x . The labrum  i s  o f te n  
d iv id e d  in to  h a lv e s  by a  d i s t i n c t  m edian l o n g i t u d in a l  d e p re s s io n  
a s  in  C a l i r o a ,  E n d elo m y ia , and some T e n th r e d in in a e . T h is  c h a ra c ­
t e r  i s  g e n e r ic  in  some s u b f a m il ie s  and o n ly  s p e c i f i c  in  o th e r s .
P o s tg e n a e .— The a r e a  caudad  o f  th e  l a t e r a l  boundary  o f  th e  
v e r t e x  on th e  c a u d a l a s p e c t  o f  th e  head  i s  th e  p o s tg e n a . The d o r ­
s a l  boundary  i s  th e  v e r t i c a l  fu rro w  and th e  m esa l th e  o c c i p i t a l  
fo ram en . The v e n t r a l  m arg in  i s  concave and i s  c o n n ec ted  w i th  th e  
l a b a c o r i a .  I t  i s  u s u a l ly  more o r  l e s s  f l a t  and g la b r o u s .  The oc­
c i p i t a l  s u tu r e  i s  som etim es d i s t i n c t  a s  in  P te r o n id a e .
The lab ru m  in  th e  C im bic inae  i s  u n iq u e  in  h a v in g  a  p a i r  o f 
l o n g i t u d in a l  d e p r e s s io n s ,  one on ea ch  h a l f ,  w hich  co n v erge  v e n t r a d  
and bound a  sm a ll m edian  p ie c e .
T o rm ae .--A t e a c h  end o f  th e  c ly p e o - l a b r a l  s u tu r e  th e r e  i s  a  
c h i t i n i z e d  rod  w hich  e x te n d s  on th e  v e n t r a l  s u r f a c e  to  th e  e p ig u s -  
t a .  T h is  i s  th e  to rm a , and i s  p r e s e n t  in  a l l  T e n th re d in id a e .
O c c ip u t .- -T h e  n arro w  a r e a  on th e  d o r s a l  t h i r d  o f  th e  o c c ip ­
i t a l  fo ram en betw een  th e  v e r t i c a l  fu rro w s  i s  th e  o c c ip u t .  The 
d o r s a l  boundary  i s  i n d i s t i n c t  s in c e  th e  o c c ip u t  m erges w ith  th e  
v e r te x  w ith o u t  any in d i c a t i o n  o f  a s u tu r e .
M a x i l l a r i a . - - T h e  v e ry  n arrow  c h i t i n i z e d  s c l e r i t e s  w£ubch form  
a  s u b c i r c u l a r  c o l l a r  a round  th e  d o r s a l  and l a t e r a l  m a rg in s  o f th e  
o c c i p i t a l  fo ram en  h a s  been i d e n t i f i e d  a s  th e  m a x i l l a r i a e .  They 
a r e  u s u a l ly  s l i g h t l y  d e v e lo p e d  and a r e  c o n tin u o u s  w ith  th e  m ic ro ­
c o r i a .  The i d e n t i t y  o f  th e s e  s c l e r i t e s  w ith  th e  m a x i l l a r i a e  a f  
g e n e r a l iz e d  a d u l t  i n s e c t s  i s  u n c e r ta in  b u t Ko 6cupiefs th e  same p o s i ­
t i o n  a s  th e  m a x i l l a r i a e  and c o n s e q u e n tly  have been hom ologous w ith
ve
i t .
The d o r s a l  t h i r d  o f  th e  m a x i l l a r i a e  in  th e ' l e a f '- m in e r s , M etal 
l u s ,  P h le b a t r o p h ia ,  and F e n u s in ae  a r e  s t r o n g ly  c h i t i n i z e d ,  d i s ­
t i n c t l y  co n cav e , t r o u g h - l i k e ,  and  p ro d u ced  e n ta d .  A long t h i s  e n t -  
a p a r t  o fa l  m a rg in / th e  m u sc les  w hich  c o n t r o l  th e  movement o f th e  h ead  a r e  
a t t a c h e d .
O c c ip i t a l  F o ram en ,--T h e  l a r g e  o p en in g  in  th e  c a u d a l a s p e c t  o f 
th e  head th r u  w hich th e  i n t e r n a l  o rg a n s  o f  the  h ead  a re  co n n ec ted  
w ith  th o se  o f th e  body i s  th e  o c c i p i t a l  fo ram en . The v e n t r a l  m ar­
g in  o f th e  fo ram en  i s  membranous and co n n ec ted  d i r e c t l y  w i th  th e  
l a b a c o r i a  and m ic r o c o r ia .
P r e c o i l a . - - T h e  s t r o n g ly  c h i t i n i z e d  ace ta b u lu m  lo c a te d  on th e  
v e n tro -m e s a l  a n g le  o f  th e  v e r t e x  and d o r s o - l a t e r a l  a n g le  o f  th e  
c ly p e u s  i s  th e  p r e c o i l a .  The p r e a r t i s  o f  th e  m an d ib le  a r t i c u l a t e s  
a t  t h i s  p o i n t .  The p r e c o i l a  i s  d i s t i n c t  in  a l l  T e n th re d in o id e a .
M a n d ib u la r ia .— The sm a ll t r a n s v e r s e  w h i t i s h  o r  l i g h t - c o l o r e d  
a r e a  v e n tr a d  o f th e  v e n t r a l  m arg in  o f  th e  head on th e  c e p h a lo -  
l a t e r a l  a s p e c t  i s  th e  m a n d ib u la r ia .  I t  i s  u s u a l ly  o n ly  s l i g h t l y  
c h i t i n i z e d  and m erges w ith  th e  m an d ac o ria  w ith o u t  any i n d i c a t i o n  
o f  a  s u t u r e .  The e x te n s a c u ta  o f  th e  e x te n s a te n d o n  o f  th e  m an d ib le  
i s  u s u a l ly  d i s t i n c t .  The m a n d ib u la r ia e  a r e  u e ry  am l a r g e ,  a s  in  
X y c lid a e .
P o s t c o i l a .  — The cu p -sh ap ed  a c e ta b u lu m  on th e  l a t e r o - v e n t r a l  
a n g le  o f  th e  p o s tg e n a  and c a u d a l a n g le  o f  th e  m a n d ib u la r ia  i s  th e  
p o s t c o i l a  w here th e  p o s t a r t i s  o f  th e  m an d ib le  a r t i c u l a t e s .  The 
o c c i p i t a l  s u tu r e  when p r e s e n t  o r i g i n a t e s  in  o r  n e a r  th e  p o s t c o i l a .  
The p o s t c o i l a  i s  a lw ays p r e s e n t .
P a r a c o i l a . - - T h e r e  i s  a  s l i g h t  p r o j e c t i o n  a t  th e  m esa l end o f
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th e  c a u d o - v e n tr a l  m arg in  o f th e  head w here th e  cordo  o f  th e  m a x i l ­
l a  a r t i c u l a t e s .  T h is  i s  th e  p a r a c o i l a .  I t  i s  n o t  v e ry  w e ll  d e v e l ­
oped b u t i s  p r e s e n t  and d i s c e r n i b l e  in  n e a r ly  a l l  t e u th r e d in id  
l a r v a e .
O d o n to id e a .- -T h e  l a t e r a l  c e r t i c a l  s c l e r i t e  i s  a r t i c u l a t e d  
w itii th e  head  c a p su le  on th e  m esa l m arg in  o f th e  p o s tg e n a  some d i s ­
ta n c e  v e n tr a d  o f  th e  o r ig in  o f th e  v e r t i c a l  fu r ro w . T h is  p o in t  o f 
a r t i c u l a t i o n  i s  th e  o d o n to id e a  and i s  r a t h e r  i n d i s t i n c t  in  l a r v a e  
o f  t h i s  group  o f i n s e c t s .
T e n to r iu m .- -T h e  te n to r iu m  i s  v e ry  s im p le  in  t e n th r e d in id  
l a r v a e .  I t  c o n s i s t s  o f  th e  m e ta t e n to r i a ,  c o r p o te n to r i a  and p r e -  
t e n t o r i a .  The s u p r a t e n t o r i a  i s  a p p a r e n t ly  o b s o l e t e .  The m e ta ­
te n to r iu m  i s  th e  s t r o n g ly  c h i t i n i z e d  c o n sp ic u o u s  e n t a l  b a r  e x te n d ­
in g  in to  th e  head  c a p su le  from  th e  v e n tro -m e s a l  m arg in  o f  e a c h  
p o s tg e n a . The two m e ta t e n to r i a  fu s e  on th e  m eson and form  th e
b r id g e ,  c o rp o te n to r iu m , w hich  g iv e  s u p p o r t  to  th e  c a u d o - v e n tr a li spo t io n  o f th e  h ead . The p o s i t i o n  o f  e a ch  m e ta t e n to r in a e / i n d i c a t e d  
by a  p i t -  o r  s l i t - l i k e  d e p r e s s io n .  The l o c a t i o n  o f  th e  p r e t e n -  
to r in a e  h a s  a l r e a d y  been in d i c a t e d .  A s t r o n g  e n t a l  a m  much 
s m a l le r  th a n  th e  m e ta te n to r iu m , e x te n d s  v e n tro -m e sa d  from  ea ch  p r e -  
t e n t o r i a  in to  th e  h ead  c a p su le  and f u s e s  w i th  th e  c o rp o te n to r iu m  
n e a r  th e  m id d le  o f  th e  l a t t e r .  T h is  b a r  i s  th e  p r e te n to r iu m . In  
e c d y s is  th e  te n to r iu m  b re a k s  in  th e  m id d le  o f th e  c o rp o te n to r iu m  
f r e e in g  th e  m esa l ends o f  th e  p r e t e n t o r i a  and m e t a t e n t o r i a .  The 
te n to r iu m  in  th e  Z y e lid a e  and P a m p h ili id a e  i s  s im i l a r  to  t h a t  o f  
th e  T e n th re d in id a e  in  s t r u c t u r e  and  l o c a t i o n .
A n ten n ae , --T h e  a n te n n a e  a r e  p r e s e n t  in  th e  l a r v a e  o f a l l  
T e n th re d in o id e a , b u t t h e i r  s t r u c t u r e ,  s i z e ,  p o s i t i o n ,  and number 
o f segm ents v a ry  in  th e  d i f f e r e n t  f a m i l i e s  and s u b f a m i l ie s .  ISach
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i s  b o rne  by a  d i s t i n c t  a n te n n a r ia  w hich  i s  lo c a te d  in  th e  v e n t r o ­
l a t e r a l  p o r t io n  o f th e  v e r t e x  l a t e r a d  o f  th e  e p i c r a n i a l  arm s n e a r  
th e  v e n t r a l  m arg in  o f  th e  h ea d . In  th e  g e n e la r iz e d  f a m i l i e s  th e y  
a r e  lo c a te d  c e p h a la d  o f th e  o c u l a r i a  and  in  th e  s p e c i a l i z e d  v e n t r a l  
o f  them . The a n te n n a r ia e  a r e  u s u a l ly  s u b c i r c u l a r  o r s e b q u a d ra te .
The a n t a c o r i a  i s  u s u a l ly  e x te n s iv e ,  d i s t i n c t l y  convex , and w h i t i s h  
in  c o l o r . l t  i s  o n ly  o c c a s io n a l ly  narrow  and c o n f in e d  to  th e  
p e r ip h e r y  o f  th e  a n te n n a r ia  a s  in  c e r t a i n  N em atinae . The a n te n n a e  
o f  th e  P e m p h ili id a e  a re  s e ta c e o u s ,  one h a l f  a s  lo n g  a s  th e  head  i s  
w id e , w i th  sev en  c y l i n d r i c a l  seg m en ts . There i s  a  c i r c u l a r  s e n s o r iu  1 
on th e  v e n t r a l  a s p e c t  o f  th e  d i s t a l  p o r t io n  o f  th e  seco n d , t h i r d ,  
and f i f t h  seg m en ts . In X y e lid a e , th e  segm ents a r e  s h o r t e r  b u t  
t h i c k e r ,  and v a ry  in  number from s ix  to  seven  a c c o rd in g  to  th e  
g en u s . The a n te n n a e  o f th e  T e n th re d in id a e  a p p a r e n t ly  r e p r e s e n t  a 
s p e c i a l i z a t i o n  from  th o se  of th e  X y e lid a e . They a r e  much s h o r t e r  
and v a ry  in  number o f  segm ents from  one to  f i v e .  The a n te n n a e  
v a ry  in  shape and a r e  c o n ic a l  in  th e  E m phytinae and o th e r  g e n e r a l ­
iz e d  s u b f a m i l ie s ,  w i th  f i v e  r i n g l i k e  segm ents o r  l im p e t- s h a p e d  
w ith  fo u r  more o r  l e s s  i r r e g u l a r  in c o m p le te , o f te n  p a r t l y  fu se d  
segm ents in  th e  N em atinae r r  f l a t t e n e d  and fu s e d  in to  a s in g le  
segm ent in  t j e  S c h iz o c e r in a e , o r  b u t t o n - l i k e  and on e-seg m en ted  
in  C im ic in ae  and F e n u s in ae  and M e ta l lu s  o r  su b co n i c a l  o r  i r r e g u l a r  
a s  in  some N em atinae and P h .lebatropg i.ia . When th e  a n te n n a e  con­
s i s t  o f  f i v e  seg m en ts , th e y  a r e  u s u a l ly  c y l in d r o - c o n ic a l  and r e ­
m ark ab ly  u n ifo rm  in  sh a p e . The a n te n n a l  segm ents a r e  u s u a l ly  
s t r o n g ly  c h i t i n i z e d ,  more o r  l e s s  r i n g l i k e ,  a r e  s u c c e s s iv e ly  s m a l le r  
in  d ia m e te r ,  and th e  d i s t a l  segm ent i s  c o n ic a l  o r  o c c a s io n a l ly
[e r e c t  and l e g l i k e  a s  in  th e  D ip r io n in a e .  The segm ents som etim es do n o t form  a  co m p le te  r in g  b p t one s id e  i s  re d u c ed  to  a  m ere l i n eor
o r e n t i r e l y  w an tin g  a s  in  some N em atinae; in  su ch  c a s e ,  th e  segm ent 
i s  s a id  to  be in c o m p le te . Som etim es fu s io n  o f a l l  o r  some o f th e  
segm ents may ta k e  p l a c e .  C e r ta in  segm en ts som etim es a r e  s e t i g e r -  
ous and a l s o  b e a r  some s e n s o r i a .  The number o f  segm ents i s  c o n s ta n t  
f o r  a su b fa m ily . The r e l a t i v e  l e n g th  and shape o f  th e  segm ents 
v a ry  bjit a r e  c o n s ta n t  in  s p e c ie s  in  some c a se s  and in  o th e r s  in  
g e n e ra . The a n te n n a e  o f th e  C ephidae a r e  sm a ll w i th  fo u r  o r  f iv e  
seg m en ts , w h ile  in  X ip h y d r i id a e , S i r i c i d a e ,  th e r e
i s  a  s in g le  segm ent and one in  th e  O ry s s id a e , I t  i s  p o s s i b l e ,  
t h e r e f o r e ,  to  a r ra n g e  th e  f a m i l i e s  o f  T e n th re d in o id e a  in  an a s ­
ce n d in g  s e r i e s  a c c o rd in g  to th e  number and  s i z e  o f  th e  segm ents o f 
th e  a n te n n a e . The t e n a c i t y  o f th e  a n te n n a e  i s  w e ll  i l l u s t r a t e d  in  
th e  O ry ss id a e  w hich  in  s p i t e  o f  th e  ex trem e m o d i f ic a t io n  o f  o th e r  
s t r u c t u r e s  s t i l l  r e t a i n s  a  p a r t  o f  o n e-seg m en ted  a n te n n a e .
M o u th -p a r ts .- -T h e  l a r v a e  o f  th e  T e n th re d in o id e a  p o s s e s s  w e l l -  
d ev e lo p e d  m a n d ib u la te  m o u th - p a r ts ,  To,e m o u th -p a r ts  in c lu d e  th e  
m a n d ib le s , m a x i l l a e ,  la b iu m , and a re  re m a rk ab ly  u n ifo rm  and con­
s t a n t  in  s t r u c t u r e  in  th e  d i f f e r e n t  f a m i l i e s .  The m o d i f ic a t io n s  
ta k e  p la c e  in  th e  r e l a t i v e  s iz e  o f  p a r t s  and number o f  segm ents o f  
a r t i c u l a t e d  p a r t s .
M a n d ib le s .— The m an d ib le s  a r e  a lw ays p r e s e n t ,  and a r e  t y p i c ­
a l l y  t h i c k ,  s t r o n g ly  c h i t i n i z e d ,  s h a rp ly  d e n t a t e ,  th e  d e x t r a !  d i s ­
s im i l a r  to  th e  s i n i s t r a l  in  num ber o f and shape o f d e n te s ,  and w ith  
one o r  two and o c c a s io n a l ly  more m a n d ib u la r  s e t a e .  The num ber and 
a rra n g e m e n t o f  d e n te s ,  th e  number o f m a n d ib u la r  s e t a e ,  and th e  
r e l a t i v e  s iz e  and shape o f  th e  m a n d ib le s  a re  c o n s ta n t  f o r  c e r t a i n  
g e n e ra . The m an d ib le  o f  th e  S c li iz o c e r in a e  a r e  r a t h e r  t h in  and 
f l a t t e n e d  and in  P h le b a t r o p h ia  v e ry  t h i n  and e lo n g a te d  w i th  one
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t r i a n g u l a r  b l a d e l ik e  d e n t i s ,  In  t h i s  c h a r a c te r  th e  l a r v a e  o f  t h i s  
genus i s  more s p e c i a l i z e d  th a n  a l l  o th e r  l a r v a e  in c lu d in g  C ry s su s .
M a x i l la e .- -T h e  m a x i l la e  a r e  a lw ays p r e s e n t  and t y p i c a l l y  con­
s i s t  o f  c a r d o , s t i p e s ,  s u b g a le s ,  p a l p h f e r ,  p a lp u s ,  g a le a ,  and 
l a c i n i a .  The ca rd o  i s  u s u a l ly  more o r  l e s s  c h i t i n i z e d  and i s  d i ­
v id e d  in to  a  sm a ll su b card o  and a  l a r g e r  t r i a n g u l a r  a la c a r d o .  The 
su b card o  a r t i c u l a t e s  w ith  th e  h ead  in  th e  p a r a c o i l a .  On th e  l a t ­
e r a l  m arg in  o f  th e  a la c a rd o  th e  l a r g e  s t i p e s  i s  a t t a c h e d .  The 
s t i p e s  i s  u s u a l ly  l e s s  c h i t i n i z e d  th an  th e  c a rd o , subm enbranous, 
convex on th e  l a t e r a l  a s p e c t ,  and a t t a c h e d  to  th e  l a t e r a l  m arg in  
o f th e  a la c a r d o .  The c e p h a l ic  a s p e c t  i s  membranous and i s  con­
t in u o u s  w ith  th e  m a x a c o ria . The c a u d a l a s p e c t  a lo n g  th e  m esal 
m arg in  i s  s t r o n g ly  c h i t i n i z e d  and i s  c o n tin u o u s  w ith  e lo n g a te  t r i ­
a n g u la r  s u b g a le a . The l i n e  o f fu s io n  i s  in d ic a te d  by a  d i s t i n c t  
o b liq u e  c h i t i n i z e d  r id g e  w hich  e x te n d s  from  n e a r  th e  p ro x im a l end 
o f  th e  su b g a le a  to  th e  l a t e r a l  a n g le  o f  th e  l a c i n i a .  The l a t e r o -  
v e n t r a l  a n g le  of' th e  s t i p e s  i s  o f te n  p ro d u ced  a s  a sm a ll t r i a n g u l a r  
}.obe a s  in  th e  T e h th re d in in a e .  The p a l p i f e r  i s  a  m ore o r  l e s s  
membranous , m ound like  lo b e  a t ta c h e d  to  th e  d i s t a l  end o f  th e  c e ­
p h a l i c  m arg in  o f  th e  s t i p e s ,  and o f te n  b e a r s  one o r  more s e t a e .
t y p i c a l l yThe p a lp u s  i s  b o rn e  by th e  p a l p i f e r  a n d / c o n s i s t s  o f  fo u r  more o r  
l e s s  c o n ic a l  seg m en ts . The r e l a t i v e  s iz e  and shape o f  th e  se g ­
m en ts v a ry  and  a f f o r d  good c h a r a c te r s  f o r  th e  s e p a r a t io n  o f g e n e ra  
and s p e c ie s .  The g a le a  i s  t y p i c a l l y  s t r o n g ly  c h i t i n i z e d ,  d i g i t ­
l i k e ,  c o n ic a l  o r  s l i g h t l y  cu rv ed  m esad , b lu n t l y  p o in te d ,  u n se g ­
m en ted , and u s u a l ly  s m a l le r  th an  th e  p a lp u s .  The l a c i n i a  i s  
lo c a te d  mesad o f  th e  g a le a  and c e p h a lo -v e n tra d  o f  th e  s u b g a le a .
I t  i s  u s u a l ly  s u b t r i a n g u l a r , s l i g h t l y  f l a t t e n e d ,  l o b e l i k e ,  and
b e a rs  a  row o f seto-e on i t s  o b liq u e  m esa l m a rg in . I t  i s  som etim es 
d i s t i n c t l y  f l a t t e n e d ,  s t r o n g ly  c h i t i n i z e d ,  w ith, a  s t i f f  row o f  s e ta e  t 
a s  in  th e  E m phytinae o r  rounded  and w i th  m in u te  sp in o u s  s e ta e  a s  in  
D ip r io n  o r w ith  a sh a rp  t r i a n g u l a r  com pressed  s e t a  in  a u d i t io n  to  
o r d in a r y  row o f  s e ta e  a s  in  X y e lid a e . The g a le a  and l a c i n i a  a r e  
a lw ays p r e s e n t  e x c e p t in  O ryssu s b u t a r e  red u ced  in  s iz e  in  Tremex.
I t  i s  i n t e r e s t i n g  to  n o te  th a t  in  th e  le a f - m in e r s  th e  p a lp i  a r e  
red u ced  but th e  g a le a  a r e  u s u a l ly  norm al in  s iz e  and l a r g e r  th an  
th e  p a l p i .  In  O ryssus th e  m a x i l la e  a r e  f l e s h y  lo b e s  w ith  a l l  th e  
com ponent p a r t s  o b s o le te  and w ith  a  b ro w n ish  a r e a  in  w h ich  a few 
se n so ry  p a i l l a e  a r e  lo c a te d  (Rohwer and Cusiuaan, 1 9 1 7 ) . The p a lp i  
a r e  a p p a r e n t ly  tw o-segm ented  in  X ip h y r i id a e  and S i r i c i d a e .
L ab iu m .--T h e  lab iu m  c o n s i s t s  t y p i c a l l y  o f  submentum, men turn., 
s t i p u l a e , p a l p i f e r ,  p a l p i ,  and t o t a g l o s s a  r e p r e s e n t in g  th e  fu se d  
g lo s s a e  and p a r a g lo s s a e .  The submentum and mentum i s  t y p i c a l l y  
m em branous, convex , w i th  two o r more s e t a e ,  and v e ry  b ro ad  in  th e  
l a r v a e  o f m ost s p e c ie s .  In  some c a s e s  a s  in  th e  D ip r io n in a e ,  p a r t  
o f  th e  mentum i s  c h i t i n i z e d .  In  th e  le a f - m in e r s  su ch  a s  F en u sa ,
M e ta l iu s ,  and P h le b a t r o p h ia , th e  mentum i s  s t r o n g ly  c h i t i n i z e d  and 
f l a t t e n e d .  There i s  a  d i s t i n c t  m edian l o n g i t u d i n a l  d e p re s s io n  in  
M e ta l lu s . ' The p a l p i g e r  i s  p r a c t i c a l l y  w a n tin g . The p a lp u s  i s  
t y p i c a l l y  th re e -s e g m e n te d . The r e l a t i v e  s ix e  and s t r u c t u r e  o f  th e  
segm ents v a ry  b u t a re  u s u a l ly  c o n s ta n t  f o r  a su b fa m ily  o r a  g en u s .
In  Tremex and P h le b a t r o p h ia  th e  p a lp i  a r e  a p p a r e n t ly  tv /o -segm ented  
and v e ry  m in u te , w h ile  in  O ryssu s th e y  a r e  o b s o le t e .  The s t i p u l a e  
a r e  t y p i c a l l y  m em branous, b ro a d , som etim es b e a r in g  two s e t a e ,  and 
fu se d  w ith  th e  mentum w ith o u t any i n d i c a t i o n  o f a  s t ii tu re . The 
s t i p u l a e  a r e  f l a t t e n e d  and c h i t i n i z e d  in  M e ta l lu s  and F e n u s in a e .
«3The t-o ta g lo s s a  i s  t y p i c a l l y  m em branous, su b g lo b o se , o r  b l u n t l y  
p o in te d ,  fu se d  w ith  th e  s t i p u l a e  w ith o u t any in d i c a t i o n  o f a  su ­
t u r e .  I t  i s  r e a d i l y  i d e n t i f i e d  on a c c o u n t o f  i t s  m ed ian  p o s i t i o n  
and c h a r a c t e r i s t i c  shape and s t r u c t u r e .  T here i s  a  s l i t l i k e  open­
in g  o f th e  s i l k - g l a n d ,  s e r i c o s ,  on th e  meson n e a r  th e  cau d o -v en - 
t r a l  a s p e c t  o f  th e  t o t a g l o s a .  The sh a p e , s i z e ,  and l o c a t io n  o f t  
th e  s e r i c o s  v a ry  b u t i t  i s  a lw ays p r e s e n t  and  c h i t i n i z e d .  The 
c e p h a l ic  o r  d o r s a l  a s p e c t  o f  th e  t o t a g l o s s a  i s  s t r o n g ly  convex, 
membranous and som etim es b e a rs  a few m in u te  s e ta e  and s e n s o r ia e .
P re p h a ry n x .- -T h e  p re p h a ry n x  o f  th e  l a r v a e  o f  T e n th re d in o id e a  
i s  v e ry  s im p le  in  s t r u c t u r e  and th e  b o u n d a r ie s  o f  th e  p a r t s  th a n  
can be i d e n t i f i e d  in  th e  g e n e r a l iz e d  i n s e c t s  (Y uasa, 1920) a r e  
o b s o le te .  The p ro p h a ry n x  c o n s i s t s  o f th e  e p ip h a ry n x  and e p ig u s t a .  
The e p ip h a ry n x  i s  m em branous, i s  o f  th e  same s i z e  and shape a s  th e  
lab ru m , and b e a rs^ a n  o b liq u e  row o f  a  few s e ta e  on each  s id e  
s l i g h t l y  d o rsa d  o f  th e  v e n t r a l  m a rg in . The e p ig u s ta  i s  membranous 
and i s  su p p o r te d  on th e  l a t e r a l  p o r t io n  by th e  to rm ae . The am bi- 
p h ary n x  i s  r e s t r i c t e d  and m em branous. The p a ra p h a ry n x  c o n s i s t s  o f 
th e  b a s ip h a ry n x  and  h y p o p h ary n x . The b a s ip h a ry n x  i s  su b g lo se  o r 
c o n v e x ,o f te n  s l i g h t l y  c h i t i n i z e d  on th e  s i d e s ,  som etim es h a s  a  few 
m in u te  s e ta e  and u s u a l ly  co n v erg es  v e n t r a d .  The p o r t io n  v e n t r a d  
o f th e  c o n s t r i c t i o n  i s  c o n s id e re d  a s  b e lo n g in g  to  th e  hypopharynx  
b u t i s  u s u a l ly  membranous and c o n tin u o u s  w ith  th e  c e p h a l ic  s u r f a c e  
o f th e  t o t a g l o s s a  w ith o u t  any in d i c a t i o n  o f  d i f f e r e n t i a t i o n .  The 
l a c i n i a e  f i t  in  from  b o th  s id e s  on th e  c o n s t r i c t e d  p a r t  o f  th e  
p a ra p h a ry n x . There i s  no g r e a t  m o d i f ic a t io n s  in  th e  p re p h a ry n x  
among d i f f e r e n t  f a m i l i e s .
T ru n k .--T h e  p o r t io n  o f th e  body cs.udad o f th e  head  i s  th e
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tru n k  and c o n s i s t s  o f t h i r t e e n  segm ents w hich  a r e  co n n ec ted  to  th e  
h ead  by means o f th e  c e r v i c o r i a .  The f i r s t  th r e e  segm ents compose 
th e  th o ra x  and th e  re m a in d e r th e  abdomen.
M ic ro c o r ia .- -T h e  membrane w h ich  c o n n e c ts  th e  th o ra x  w ith  th e  
head  i s  r a t h e r  b ro ad  and u s u a l ly  f o ld e d  u n d e r  th e  p r o t r u d in g  c e ­
p h a l i c  end o f th e  p r o th o r a x .  T here i s  a  c h i t i n i z e d  s c l e r i t e  on 
each  s id e  w hich  a r t i c u l a t e s  w i th  th e  head  a g a in s t  th e  o d o n to id ia  
a t  i t s  c e p h a l ic  end and w i th  th e  ep im eron  and coxa a t  i t s  c a u d a l 
en d . T h is  i s  th e  c e r v i c a l  s c l e r i t e ,  i s  a lw ay s p r e s e n t ,  and u s u a l ly  
d i s t i n c t l y  c o lo r e d ,  b ro w n ish  o r  b l a c k i s h .  The m ic r o c o r ia  i s  con­
t in u o u s  w i th  th e  submentum on th e  v e n t r a l  a s p e c t  and i s  o f te n  p r o ­
duced w ith  meson in to  a  sm all m ound like  s e t i f e r o u s  p r o j e c t i o n  a s  
in  S t r o n g y lo g a s te r .
T h o ra x .--T h e  p r o th o r a x  i s  u s u a l ly  c o n s t r i c t e d  on th e  c e p h a l ic  
p o r t i o n ,  th e  d o r s a l  a s p e c t  i s 'd e c l i v o u s , , and th e  l a t e r a l  a s p e c t  • 
i s  p ro d u c e d . The dorsum. I s  t y p i c a l l y  d iv id e d  in to  two p o r t i o n s ,  
a  n arrow  c e p h a l ic  and a  w ide ca u d a l p o r t io n  w hich  in  tu r n  may be 
su b d iv id e d  ibjji in to  two o r  more a n n u le t s .  The f i r s t  d iv i s io n  i s  
u s u a l ly  s e t i f e r o u s  on th e  l a t e r a l  a s p e c t  w h ile  th e  second  p o r t i o n  
i s  s e t i f e r o u s  on th e  d o r s a l  a s p e c t .  On th e  m id d le  o f  th e  l a t e r a l  
a s p e c t  i s  a l a r g e  s p i r a c l e .  T h is  i s  th e  m e s o s p ir a c le  w hich  has 
m ig ra te d  on to  th e  p r o th o r a x .  There i s  a n o th e r  s e t i f e r o u s  a r e a  
c e p h a lo -v d n tra d  o f th e  s p i r a c l e .  The p r o th o r a c ic  l e g  i s  a t ta c h e d  
to  th e  l a t e r o - v e n t r a l  m arg in  o f  th e  segm en t, v e n tr a d  o f  th e  su b - 
s t ig m a t ic  s e t i f d r o u s  a r e a  w hich  i s  u s u a l ly  p ro d uced  a s  a lo b e ,  and  
w hich  Crampton (19 18 ) h as  d e s ig n a te d  a s  s u rc o x a l  p l a t e .  There i s  
a  s m a ll ,  u s u a l ly  s t r o n g ly  c h i t i n i z e d  s c l e r i t e  c e p h a la d  o f th e  l e g .  
T h is i s  th e  e p is te rn u m  epim eron  o r  e u p le u ro n  o f C ram pton. The
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d o rs a l  and o f te n  th e  l a t e r a l  a s p e c ts  o f th e  p ro th o r a x  a r e  som etim es I 
c h i t i n i z e d  and c o lo r e d ,  fo rm in g  s h i e l d l i k e  a r e a s  a s  in  th e  X y e lid ae  
and c e r t a i n  le e .f - m in e r s .  The p ro s te rn u m  i s  u s u a l ly  m em branous, 
su b d iv id e d  in to  two o r  more a n n u le t s  b u t som etim es i t  i s  f l a t t e n e d  
and s t r o n g ly  c h i t i n i z e d  a s  in  M e ta l lu s .  T here i s  u s u a l ly  a  sm a ll 
p i t  o r  c h i t i n i z e d  r o t  n e a r  th e  c a u d a l p a r t  o f  th e  segm ent on th e  
v e n t r a l  a s p e c t .  T h is  i s  th e  p r o f u r c e l l i n a  and m arks th e  ca u d a l 
l i m i t  o f  th e  prosfcernum . The m eso th o ra x  and  m e ta th o ra x  a r e  more 
o r  l e s s  s i m i l a r  in  s t r u c t u r e .  These segm ents a r e  more o r  l e s s  
r i n g l i k e ,  o f te n  th e  l a r g e s t  segm ents o f  th e  body , and a r e  o f te n  
d i s t i n c t l y  a n n u la te .  The m e ta s p i r a c le s  a r e  lo c a te d  in  th e  m e ta - 
c o r i a  and a re  u s u a l ly  m in u te  and f u n c t i o n l e s s .  The m eso th o ra x  and 
m e ta th o ra x  re sem b le  th e  p r o th o r a x  in  o th e r  d e t a i l s .  In  th e  
F e n u s in a e  and  M e ta l iu s  th e  dorsum  o f  th e  m eso th o ra x  and  m e ta th o ra x  
i s  p ro v id e d  w ith  an o v o id  f l e s h y ,  s u c k e r - l i k e ,  low p ro tu b e ra n c e  on 
e a c h  s id e  o f th e  m eson. I t s  f u n c t io n  i s  n o t  known.
T h o ra c ic  L e g s .— The l a r v a e  o f  th e  T e n th re d in o id e a , w i th  the  
e x c e p tio n  o f th e  O ry s s id a e , p o s s e s s  th r e e  p a i r s  o f th o r a c ic  l e g s .  
They a r e  th e  m ost p e r s i s t e n t  o f  a l l  th e  th o r a c ic  and abdom inal a p ­
p en d ag es and a s  a  r u l e  a r e  v e ry  s im i l a r  in  s t r u c t u r e ,  i n d i c a t i n g  
t h e i r  common o r i g i n .  A ty p i c a l  l e g  c o n s i s t s  o f  f i v e  more o r  l e s s  
w e l l - c h i t i n i z e d  seg m en ts , coxa , t r o c h a n t e r ,  fem ur, t i b i a ,  and a  
d i s t a l  segm ent r e p r e s e n t in g  th e  fu se d  t a r s u s  and t a r s a l  c law .
The coxa i s  u s u a l ly  th e  l a r g e s t  o f  a l l  th e  seg m en ts , su b con ­
i c a l ,  and a r t i c u l a t e d  to  th e  v e n t r o - l a t e r a l  m arg in  o f th e  seg m en t.
The c e p h a lo - d o r s a l  an g le  i s  s t r o n g ly  c h i t i n i z e d  and a r t i c u l a t e s  
a g a in s t  th e  c h i t i n i z e d  end o f  th e  e p is te rn u m  ep im ero n . There i s  a  
d i s t i n c t  o b liq u e  d e p re s s io n  e x te n d in g  from  t h i s  a n g le  to  th e  m id d le  
of th e  d o r s a o - d i s t a l  m arg in  o f th e  co x a . The d i s t a l  ends o f  th e
coxa a r e  u s u a l ly  c h i t i n i z e d  and  form  r i n g l i k e  th ic k e n in g .  The 
v e n t r a l  h a o f  o f  th e  coxa i s  more o r  l e s s  m em branous. The t r o c h a n t ­
e r  i s  u s u a l ly  sm a ll and lo n g e r  on th e  v e n t r a l  th an  on th e  d o r s a l  
a s p e c t .  The fem ur i s  u s u a l ly  c h l i n d r i c a l  and i s  o f t e n  d i l a t e d  a t  
th e  d i s t a l  e n d . I t s  v e n t r o - d i s t a l  p o r t i o n  i s  u s u a l ly  membranous 
and i s  som etim es p ro d u c e d , fo rm in g  a  p o in te d  p r o j e c t i o n  a s  in  
D o le ru s  and o th e r  r e l a t e d  s u b f a m i l ie s .  The t i b i a  i s  s u b c y l i n d r i c a l , 
n a rro w er in  d ia m e te r  a t  th e  d i s t a l  th a n  a t  th e  p ro x im a l en d , and 
e i t h e r  l o n g e r ,  s h o r t e r ,  o r  su b eq u a l in  l e n g th  to  th e  fem ur. The 
d i s t a l  segm ent i s  t y p i c a l l y  v e ry  s h o r t  and i s  c la w l ik e .  T h is  claw  
r e p r e s e n t s  a, f u s io n  o f  th e  t a r s u s  and t a r s a l  c law . The claw  i s  
u s u a l ly  sh a rp  and d i s t i n c t l y  c u rv e d . The segm ents a r e  u s u a l ly  
s e t i f e r o u s  and more o r  l e s s  membranous on th e  v e n t r a l  a s p e c t  and a t  
j o i n t s .
The g e n e ra l  p&an o f  s t r u c t u r e  o f  th e  l e g s  i s  th e  same in  th e  
m a jo r i ty  o f  th e  l a r v a e  b u t  t h e r e  a r e  v a r i a t i o n s  in  th e  sh a p e , s i z e ,  
a rran g em e n t o f  s e ta e  and in  num e r  o f  segm en ts w i th in  th e  f a m i l i e s  
and s u b f a m i l ie s .  The v a r i a t i o n s  u s u a l ly  c o n s i s t  in  th e  s u p p re s s io n  
o f  th e  t r o c h a n te r  a s  in  P h le b a t r o p h ia  and P e n u s in ae  o r  in  th e  mod­
i f i c a t i o n  o f  th e  d i s t a l  segm ent a s  in  th e  P a m p h il i id a e  and th e  
H ylo tom inae o r in  th e  r e d u c t io n  o f  th e  e n t i r e  s t r u c t u r e  to  a  
f l e s h y ,  s u b c o n ic a l ,  i n d i s t i n c t l y  segm en ted , c la w le s s  p ro tu b e ra n c e  
a s  in  P h le b a t r o p h ia  and c e r t a i n  h ig h ly  s p e c i a l i z e d  f a m i l i e s .  The 
a b s o lu te  hom ology o f  th e  segm ents in  a m o d if ie d  l e g  can n o t  be 
e s t a b l i s h e d  b u t when th e  number o f  segm ents i s  l e s s  th a n  f i v e ,  i t  
i s  p ro b a b le  t h a t  th e  t r o c h a n te r  i s  th e  f i r s t  one to  d is a p p e a r .
The P a m p h ili id a e  i s  d i s t i n c t  from  a l l  o th e r  T e n th re d in o id  
l a r v a e  in  th e  p o s s e s s io n  o f  s e ta c e o u s  l e g s  w ith  a l l  se g m en ts , e x -
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c e p t th e  d i s t a l ,  c y l i n d r i c a l .  The d i s t a l  segm ent i s  v e ry  s l e n d e r ,  
n o n s e t i f e r o u s , s t r a i g h t ,  and s h a rp lu  p o in te d  w ith o u t  i n d i c a t i o n  o f 
a  c law . The X y e lid ae  p o s s e s s  l e g s  w hich  a r e  sm a ll b u t t y p i c a l  in  
s t r u c t u r e  and  number o f  seg m en ts . I t  i s  q u i te  p o s s ib le  to  d e r iv e  
th e  norm al t e n th r e d in id  l e g s  from  th o se  o f  th e  X y e lid a e . In  th e  
f a m i l i e s  o f th e  T e n th r e d in id a e , a  s e r i e s  o f m o d i f ic a t io n  o f th e  
l e g s  i s  fo u n d , a l th o  th e  m a jo r i ty  o f  th e  s u b f a m il ie s  and g e n e ra  
a r e  p ro v id e d  w i th  ty p i c a l  f iv e - s e g m e n te d , w e ll-d e v e lo p e d  l e g s .
The P h y llo to m in a e  i s  c h a r a c te r iz e d  by v e ry  s h o r t ,  s tu b b y , c h i t i n -  
iz e d  l e g s  w hich  c o n s i s t  o f  f o u r  se g m en ts , in c lu d in g  th e  l a r g e  
s t r o n g ly  cu rv ed  c law s. P h le b a t r o p h ia  i s  u n iq u e  among th e  T e n th re ­
d in id a e  in  h a v in g  f l e s h y ,  ru d im e n ta ry , c la w le s s  l e g s .  The P enu s- 
in a e  a ls o  p o s s e s s e s  sm a ll fo u r-se g m e n te d  l e g s  b u t ,  u n l ik e  th e  p r e ­
c e d in g  s u b fa m ily , th e  segm en ts a e s im p le  and r i n g l i k e  and th e  
H aw s a re  p r e s e n t  and norm al in  fo rm . The H ylo tom inae d i f f e r s  
from  o th e r  s u b f a m il ie s  in  p o s s e s s in g  a p p a r e n t ly  s ix -s e g m e n te d  
l e g s ;  th e  d i s t e , l  p o r t io n  c o n s i s t s  o f  a  d i s t i n c t l y  s e p a ra te d  t a r s u s  
and claw s and b e a rs  an  em pod ium -like  f l e s h y  lo b e  on th e  c a u d a l 
p o r t i o n  o f  th e  claw . The minimum number o f  segm en ts i s  found  in  
th e  le g s  o f  th e  S c h iz o c e r in a e  w here th e  m e s o th o ra c ic  and m e ta ­
th o r a c i c  l e g s  c o n s i s t  o f  o n ly  t h r e e ,  s im p le , c y l i n d r i c a l  segm ents 
w h ile  th e  p r o th u r a c i c  l e g s  i s  composed o f  f o u r .  T here i s  a w e l l -  
d ev e lo p e d , f l e s h y ,  su b g lo b o se  lo b e  caudad  o f  th e  c law . I t  i s  
i n t e r e s t i n g  to  n o te  t h a t  th e  g a l l - m a k e r s ,  P o n ta n ia ,  have e s s e n t i a l ­
l y  th e  same ty p e  o f le g s  a s  th e  l e a f - f e e d i n g  N em atinae w h ile  th e  
le a f - m in in g  l a r v a e  o f th e  P e n u s in a e , S c h iz o c e r in a e ,  and o th e r s  
have m o d if ie d  l e g s .  The h ig h ly  s p e c i a l i z e d  f a m i l i e s ,  C ep h idae , 
X ip h id r i id a e ,  and S i r i c i d a e ,  p o s s e s s  f l e s h y ,  i n d i s t i n c t l y  se g -
28m ented , ru d im e n ta ry  l e g s  w hich  a re  n e v e rp ro v id e d  w ith  c la w s . The 
m ost s p e c i a l i z e d  f a m ily ,  O ry s s id a e , i s  e n t i r e l y  ap o d o u s. The le g s  
p r e s e n t  t h e r e f o r e  v e ry  good c h a r a c te r s  f o r  d i f f e r e n t i a t i n g  th e  
s u b f a m il ie s  and th e  f a m i l i e s  o f th e  T e n th re d in o id e a . The p h y lo ­
g e n e t ic  s i g n i f i c a n c e  o f th e  th o r a c ic  l e g s  i s  q u i te  e v id e n t .
A bdom en.--The segm ents comp.osing th e  abdomen, w ith  th e  ex ­
c e p t io n  o f th e  two cau d a l se g m en ts , a r e  more o r  l e s s  s im i l a r  in  
s t r u c t u r e ,  r i n g l i k e ,  and u s u a l ly  su b d iv id e d  in to  f o u r  to  seven  an ­
n u l e t s .  Segm ents 2-7 o r  8 and 10 u s u a l ly  b e a r  a  p a i r  o f u ro p o d s 
on th e  v e n t r a l  a s p e c t .  The f i r s t  and n in th  abdom inal segm ents 
n e v e r  p o s s e s s  th e  u ro p od s e x c e p t i n  th e  X y e lid a e . The t h i r d  a b ­
dom inal segm ent i s  more t y p i c a l  th an  th e  o th e r  seg m en ts , I s  l e a s t  
m o d if ie d  and f o r  t h i s  re a s o n  mmmmmmmimt@ipiinmai h a s  been  used  a s  a  
ty p e  f o r  d e s c r i p t i o n .  In  a t y p i c a l  l a r v a  t h i s  segm ent i s  s u b d i­
v id e d  in to  a  number o f a n n u le t s  on th e  dorsum and l a t u s  d o rsa d  o f 
th e  s t ig m a ta l  l i n e .  The l a t u s  v e n tra d  o f th e  s t ig m a ta l  l i n e  i s  
t y p i c a l l y  p ro d u ced  l o b e l ik e  and s e t i f e r o u s ,  and  i s  d i s t i n g u i s h a b le  
in to  two a r e a s ,  th e  s u b s t ig m a ta l  a r e a  and su rp e d a l a r e a ,  a c c o rd in g  
to  th e  l o c a t i o n .  These two a r e a s ,  when p ro d u ced  d i s t i n c t l y  lo b e ­
l i k e ,  a r e  d e s ig n a te d  a s  s u b s t ig m a ta l  lo b e  and s u rp e d a l lo b e .  The 
l a t t e r  c o rre sp o n d s  to  th e  th o r a c ic  s u rc o x a l p l a t e  o f  C ram pton.
The s u b s t ig m a ta l  and su rp e d a l lo b e s  som etim es fu s e  and e x te n d  th e  
f u l l  l e n g th  o f th e  segm ent a s  an o b liq u e  f o ld  a s  in  w o o d -b o rin g  
l a r v a e  and th e  H y lo to m in ae . In  th e  l a t t e r  t h i s  lo b e  i s  c o n sp ic u ­
o u s ly  p ro d u ced  l a t e r a d  m aking th e  segm ent d i s t i n c t l y  f l a t t e n e d .
The fu se d  s u b s t ig m a ta l  and s u rp e d a l  lo b e s  a re  known a s  th e  l a t e r a l  
lo b e .  The u ro p o d s a r e  lo c a te d  on th e  v e n t r a l  a s p e c t  some d i s -  
tancefrom . th e  m eson. The ste rn u m  i s  su b d iv id e d  in to  tv/o o r  more 
a n n u le t s ;  i t s  a n n u la t io n  i s  u s u a l ly  d i s t i n c t  b u t  d i f f i c u l t  to  de-
. 29te rm in e  on a c c o u n t o f th e  p re s e n c e  o f th e  u ro p o d s . The i n t e r s e g ­
m en ta l c o r i a  i s  d i s t i n c t l y  i n d ic a te d  on th e  v e n t e r .  The segm en ta- 
r i c n  i s  d i s t i n c t  h u t th e  l i m i t s  o f  th e  so m ite s  a r e  n o t  so r e a d i l y  
d e te rm in e d . The c e p h a l ic  l i m i t  o f  th e  segm ent i s  u s u a l ly  in d ic a te d  
by th e  d i s t i n c t  d e p re s s io n  on th e  d o r s a l  and l a t e r a l  a s p e c t s  and 
by th e  s h o r t  v e n t r o - l a t e r a l  d e p re s s io n  w hich  te r m in a te s  a t  th e  
c e p h a l ic  end o f th e  su b s tig m a te ,l  lo b e .  Thus th e  c e p h a l ic  l i m i t  o f  
a  segm ent i s  n o t  a  s t r a i g h t  l i n e ,  but c u rb e s  c a u d o -v e n tra d  c e p h a lo -  
v e n tra d  o f th e  s u b s t ig m a ta l  lo b e .  The t y p i c a l  a n n u la t io n  and 
a rran g em e n t o f  s e t a e ,  t u b e r c le s  and g lad d u b ae  on th e  t y p i c a l  abdom­
i n a l  segm ent a r e  in d ic a te d  e lse w h e re  (F ig . ) .
The n in th  abdom inal segm ent s r e a d i l y  d i s t i n g u i s h a b le  b ec au se  o f 
i t s  l o c a t i o n  and sh a p e , and by th e  ab sen ce  o f s p i r a c l e s  and u ro p o d s . 
I t  i s  t y p i c a l l y  s m a l le r  in  s iz e  th a n t th e  p re c e d in g  seg m en ts , mama 
raTTmfhmmm ta p e r s  i |o re  o r  l e s s  cau d ad , and u s u a l ly  h a s  one l e s s  an ­
n u le t  on th e  dorsum th an  th e  p re c e d in g  seg m en ts . I t s  Caudal 
l i m i t  i s  u s u a l ly  d i s t i n c t l y  in d ic a te d  a s  a  deep d e p re s  io n . The 
t e n th  o r  th e  a p p a re n t  u l t im a te  segm ent i s  m o d if ie d  and d i f f e r s  
from  th e  o th e r  ab dom inal segm ents b ecau se  o f  th e  p re s e n c e  o f th e  
a n u s , a n a l  u ro p o d s , and o th e r  s t r u c t u r e s  p e c u l i a r  to  t h i s  seg - 
men t .
'A’e n th  U r o te r g i t e . - - T h e  tergum  o f th e  t e n th  abdom inal segm ent 
i s  u s u a l ly  convex and o f te n  s e t i f e r o u s .  I t  som etim es b e a rs  num er­
ous sp in o u s  p r o c e s s e s  a s  i n  th e  B lennocam pinae and D im orpho teryx  o r  
a p a i r e d  s u ra n a l  p ro tu b e ra n c e s  a,s in  c e r t a i n  g e n e ra l  o f ITematinae 
o r  a m edian s u ra n a l  p ro c e s s  a s  in  th e  C ephidae and i t s  a l l i e s .  In  
th e s e  h ig h ly  s p e c i a l i z e d  f a m i l i e s  th e  t e n t h  abdom inal segm ent i s  
p ro d u ced  c e p h a la d  and  f i t s  i n to  th e  deep s e m ic i r c u la r  e m a rg in a tio n
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o f th e  n in th  seg m en t. The tergum  p o s s e s s e s  a  d i s t i n c t ,  deep , med­
ia n ,  l o n g i t u d in a l  d e p re s s io n  e x te n d in g  from  th e  c e p h a l ic  end o f  
th e  tergum  to  th e  p ro x im a l end o f  th e  m ed ian  s u r a n a l  p r o c e s s .  In  
th e  X y e lid ae  th e  tergum  i s  p ro d u ced  d i s t i n c t l y  h u n c h b a c k - lik e  on 
th e  meson o f  th e  c e p h a l ic  t h i r d  caudad  o f th e  d ee p , b ro a d , t r a n s ­
v e r s e  d e p r e s s io n .  The tergum  i s  p ro d u ced  caudad in  c e r t a i n  sp e ­
c i e s  o f  Pachynem atus and fo rm s a  d i s t i n c t  c a u d a l p r o j e c t i o n .  In  
t h i s  genus th e  g lan d u b ae  a r e  v e ry  c o n s p ic u o u s . The s i z e ,  convex­
i t y ,  number and a rran g em en t o f  th e  sp in o u s  p r o tu b e r a n c e s ,  c a u d a l 
p r o c e s s e s ,  and s e ta e  a r e  h e lp f u l  c h a r a c te r s  in  r e c o g n iz in g  d i f f e r ­
e n t  s u b fa m il ie s  and g e n e ra .
S u ra n a l L o b e .— The membranous lo b e  o f th e  T e n th re d in id a e  w hich  
f o n n s t th e  d o r s a l  w a ll  o f  th e  a n a l  s l i t  may r e p r e s e n t  th e  ru d im en t 
o f th e  d o r s a l  h a lf ' o f  th e  t e l  son o r  u l t im a te  segm ent. I t  b e a r s  
numerous s e ta e  o f v a ry in g  s iz e  and num ber, and i s  u s u a l ly  i n d i s -  
t i n g u i s h a b ly  fu se d  w i th  th e  tergum  o f th e  t e n t h  segm en t. In  th e  
l a r v a e  o f X ip h y d r iid a e  and a l l i e s  w hich  p o s s e s s  a  m ed ian  s u ra n a l  
p r o c e s s ,  th e  lo b e  i s  d i s t i n c t ,  more o r  l e s s  c h i t i n i z e d  in  p a r t ,  
u s u a l ly  s e p a ra te d  from  th e  t e n t h  tergum  by a r id g e  o r  by an
o b liq u e  s u tu re  w hich  e x te n d s  from  th e  c h i t i n i z e d  d e p re s s io n  d o rsa d  
o f th e  s u ra n a l  p r o c e s s  to  th e  l a t e r a l  end o f  th e  a n a l  s l i t .  The 
a r e a  ce p h a la d  o f  t h i s  o b liq u e  s u tu re  i s  th e  p l e u r i t e  o f  th e  t e n th  
abdom inal segm en t.
S ubanal L o b e .--T h e  membranous lo b e  w hich  fo rm s th e  v e n t r a l  
w a ll o f  th e  a n a l  s l i t  may r e p r e s e n t  th e  ru d im en t of th e  v e n t r a l  
h a l f  o f  th e  t e l s o n  o r  u l t im a te  seg m en t. I t  i s  n e v e r  d i s t i n c t l y  
c h i t i n i z e d ,  a lw ays i n d i s t i n g u i s h a b l y  fu se d  w i th  th e  t e n t h  s t e r m i t e ,  
u s u a l ly  s e t i f e r o u s ,  and i s  r a t h e r  r e s t r i c t e d  in  e x t e n t .  In th e
T e n th re d in id a e  th e  su b a n a l lo b e  i s  s t r o n g ly  convex and e x te n d s  to  
th e  a n a l  u ro p o d s . I f  th e  su b a n a l lo b e  r e p r e s e n t s  a  p a r t  o f  th e  
t e l s o n  and i f  th e  amrhaMmmipihm su b a n a l ap p en d ag es o f  th e  P am p h il- 
i i d a e  and C ephidae a re  th e  ap p end ag es o f  th e  u l t im a te  segm en t, 
th en  th e  su b a n a l lo b e  p o s s e s s e s  a  p a i r  o f  g en u in e  ap p e n d a g es . In  
th e  l a r v a e  o f th e  X y e lid ae  th e r e  o ccu r som etim es d i s t i n c t ,  sub­
g lo b o s e , s e t i f e r o u s  s w e ll in g s  d o rso -c a u d a d  o f  th e  p o s tp e d e s .  T h e ir  
homology and f u n c t io n  ai'e unknown.
T en th  R r i t e . - - T h e  sternum  o f  th e  t e n th  abdom inal segm ent i s  
r e s t r i c t e d  in  e x t e n t ,  more o r  l e s s  convex , and o f te n  g la b r o u s .  In  
th e  X y e lid ae  and T e n th re d in id a e  th e  p o s tp e d e s  occupy th e  g r e a t e r  
p a r t  o f  th e  c u d a l p o r t io n  w hich  i s  th e re b y  p ro d u ced  s u b c o n ic a l ly  
v e n t r a d .  T h is  sternum  i s  u s u a l ly  g la b ro u s  and more o r  l e s s  f l a t ­
te n e d  in  th e  apodous l a r v a e .  T here  a r e  no a n n u la t io n s  o b se rv a b le  
on t h i s  s te rn u m ,
S u ra n a l P r o c e s s . - - I n  th e  b o rin g  l a r v a e ,  th e  u l t im a te  segm ent 
i s  p ro v id e d  w ith  a  s t r o n g ly  c h i t i n i z e d  m esa l s u ra n a l  p ro c e s s  on 
th e  s u ra n a l  lo b e .  T h is  p r o c e s s  w hich  has been v a r io u s ly  d e s ig n a te d  
; by d i f f e r e n t  w r i t e r s  i s  c h a r a c t e r i s t i c  o f  th e  f a m i l i e s  C eph idae , 
X ip h y d r i id a e , and S i r i c i d a e .  The s i z e ,  sh ap e , num e r  and a r r a n g e ­
m ent o f th e  d e n tifo rm  tu b e r c le s  and s e ta e  v a ry  in  d i f f e r e n t  fam­
i l i e s  b u t th e y  a r e  c o n s ta n t  w i th in  s p e c ie s  and o f te n  a ls o  w i th in  
g e n e ra . I t  i s  u n d o u b te d ly  an a d a p t iv e  s t r u c t u r e  d ev e lo p ed  in  con­
n e c t io n  w i th  th e  b o r in g  h a to it o f  th e  l a r v a e .  I t  i s  i n t e r e s t i n g  to  
n o te  t h a t  i n  some o f  th e  g a ll-m a k in g , l a r v a e  o f  P o n ta n ia  and l e a f -  
stem  b o r in g  la r v a e  o f C aulocam phs, th e  tergum  o f th e  u l t im a te  se g ­
ment i s  p ro d u ced  on th e  caudo-m eson and fo rm s a  d i s t i n c t  p r o tu b e r ­
ance p ro v id e d  w ith  c h i t i n i z e d  p o i n t s  on i t s  cau d a l, en d . The l a r v a e  
of th e  P a m o h ili id a e  a l s o  p o s s e s s  a  m in u te  h o o k lik e  p ro c e s s  on th e
caudo-m eson o f th e  u l t im a te  tergum
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t h i s  h o o k lik e  tu b e r c le  and th e  d i s t i n c t  s u r a n a l  p r o c e s s  o f  h ig h ly  
s p e c i a l i z e d  fa m il ie s , i s  d o u b tfu l  b u t i t  i s  n o t  d i f f i c u l t  to  su rm ise  
a  common o r ig in  f o r  th e  s u ra n a l  p ro c e s s  o f  th e  C ep h idae , X ip h y d r i i -  
d ae , and S i r i c i d a e .
'-'audal P r o tu b e r a n c e s .— In  c e r t a i n  g e n e ra  o f  th e  N em atinae and 
a few o th e r  g e n e ra  o f  th e  T e n th r e d in id a e , th e  tergum  o f  th e  u l t i ­
m ate segm ent i s  p ro v id e d  w ith  two o r  more p r o tu b e ra n c e s  w hich  v a ry  
in  s i z e ,  sh a p e , num ber, and p o s i t i o n  in  d i f f e r e n t  g e n e ra . A ty p ­
i c a l  c o n d i t io n  in  n em a tid  l a r v a e  i s  found  in  P te r o n id e a  w hich  p o s ­
s e s s  a p a i r  o f  c o n ic a l ,  p o in te d ,  w e l l - c h i t i n i z e d  p r o c e s s e s ,  one on 
each  s i d e ,  on th e  c a u d a l m arg in  o f  the  tergum  d o rsa d  o f  th e  mem­
b ran o u s  s u r a n a l  lo b e .  These p r o c e s s e s  a r e  a lw ays two in  num ber 
and more o r  l e s s  c o n s ta n t  in  p o s i t i o n  in  ee m a tid  l a r v a e  b u t  v a ry  
in  s iz e  and shape a l th o  c o n s ta n t  w i th in  s p e c ie s .  They a r e  c o n ic a l ,  
s u b c o n ic a l ,  s h a rp ly  o r  b l u n t l y  p o in te d ,  t r u n c a t e ,  o r  d i s t i n c t l y  
sw o lle n  a t  th e  d i s t a l  end a s  in  P te r o n id e a  t r i l i n e a t a . The t e n th  
abdom inal tergum  o f th e  sp in o u s  l a r v a e  o f th e  B lennocam pinae i s  
p ro v id e d  w ith  s e v e r a l  sy m m e tr ic a lly  a r r a n g e d , c o n sp ic u o u s , sp in o u s  
p r o c e s s e s  ib  tg e  c a u d a l p o r t io n  and i n  p a r t  a lo n g  th e  c a u d a l m ar­
g in .  The l a r v a e  o f D im orphop teryx  i s  u n iq u e  among th e  E m phytinae 
in  th e  p o s s e s s io n  o f  f o u r  v e ry  d i s t i n c t ,  s h a rp ly  p o in te d ,  sp in o u s  
p ro tu b e ra n c e s  a lo n g  th e  c a u d a l m arg in  o f th e  u l t im a te  segm ent d o r­
sad  o f  th e  s u ra n a l  lo b e .  In  c e r t a i n  o f  th e  g a l l-m a k in g  s p e c ie s  o f 
P o n ta n ia  th e  cau d a l end o f  th e  t e n t h  abdom inal tergum  i s  p ro d u c ed
caudad and fo rm s a  m edian  p rom inence w hich  u s u a l ly  h a s  two m in u te ,c lo s es t r o n g ly  c h i t i n i z e d  p o i n t s / t o g e t h e r  on th e  m eson. A s i m i l a r  p r o ­
tu b e ra n c e  i s  found  in  th e  l a r v a e  o f  Caulocam pus a c e r i c a u l i s .  In
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th e  S i r i c i d a e t h e r e  o c c u rs  a  p a i r  o f  m in u te , s h a r p ly  p o in te d ,  s o l id  
c h i t in o u s  s p in e s  on th e  tergum  o f th e  u l t im a te  segm en t, one o f each  
s id e  o f  th e  m edian  l o n g i t u d i n a l  d e p r e s s io n .
These p r o tu b e ra n c e s  have been  v a r io u s ly  d e s ig n a te d .  Crampton 
(1919) c o n s id e r s  th e  p a i r e d  p ro tu b e r a n c e s  and s p in e s  to  be hom ol­
ogous w ith  th e  c e r c i  o f  O r th o p te ra  and E p h em erid ae . I f  th e y  r e p ­
r e s e n t  ru d im e n ta ry  c e r c i  th e y  m ust b e lo n g  to  th e  e le v e n th  abdom­
i n a l  segm ent o r th e  t e l s o n  o f  e m b ry o lo g is ts  s in c e  th e  t r u e  ap ­
p en d ag es  o f  th e  t e n t h  segm ent a re  tra n s fo rm e d  in to  th e  p o s tp e d e s .  
But t h i s  hom ology i s  open to  q u e s t io n  b ec au se  th e s e  p ro tu b e ra n c e s  
a r e  m ere p r o j e c t i o n s  o f  th e  s u r f a c e  and n o t a t  a l l  ap p e n d a g es . In  
a  m o rp h o lo g ic a l sen se  and fu r th e rm o re  b ecau se  in  o th e r  l a r v a e  th e  
number and p o s i t i o n  o f  th e  p ro tu b e r a n c e s  v a ry  c o n s id e r a b ly .  Bo 
one would su g g e s t  t h a t  th e  c a u d a l t u b e r c le s  and sp in o u s  p r o c e s s e s  
o f D im o rp h o p tery x , B lennocam pa, H y p e rg y r ic u s , C au lo campus, and 
o th e r s  a re  hom ologous w ith  th e  c e r c i  o f g e n e r a l iz e d  i n s e c t s .  Y e t, 
th e r e  i s  no re a s o n  to  assum e t h a t  th e  c a u d a l t u b e r c l e s  o f  th e s e  
l a r v a e  a re  d i f f e r e n t  in  o r i g i n ,  s t r u c t u r e ,  and f u n c t io n ,  w h a tev e r 
t h a t  may b e , from  th e  s u r a n a l  p a i r e d  p r o c e s s e s  o f  th e  n e ra a tid  
l a r v a e .  These p ro tu b e ra n c e s  may o r  may n o t  be r e l a t e d  g e n e t i c a l l y  
a t  a l l  w i th  th e  s u r a n a l  m edian p r o c e s s  o f th e  C ephidae and i t s  a l ­
l i e s .  At any r a t e  o u r p r e s e n t  know ledge does n o t a l lo w  o f  any 
d e f i n i t e  c o n c lu s io n  re g a rd in g  th e  t r u e  n a tu r e  o r  hom ology o f  th e s e  
s t r u c t u r e s .
Sub an a l A p p en d ag es .--T h e  la r v a e  o f  th e  P a m p h ili id a e  and Ceph­
id a e  p o s s e s s  a  p a i r  i f  su b a n a l app end ag es on th e  u l t im a te  segm en t, 
one on each  s id e ,  v e n tra d  o f th e  l a t e r a l  ends o f th e  a n a l  s l i t .  
These appendages a r e  lo n g , s e ta c e o u s ,  and th re e -se g m e n te d  in  th e  
P a m p h ili id a e  and  a re  ru d im e n ta ry , p a p i l l i f o r m ,  and o n ly  i n d i s -
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t i n c t l y  segm ented  in  th e  C ep h idae . When th e  ap p en d ag es a r e  s e t a c e ­
ous and lo n g , th e  r e l a t i v e  le n g th  and c o lo r  o f th e  segm ents d i f ­
f e r  in  d i f f e r e n t  s p e c ie s .  In  th e  C ephidae th e  apppndages may o r 
may n o t he p ro v id e d  w ith  accom panying s e ta e  n e a r  th e  p ro x im a l end 
and th e s e  s e ta e  may o r may n o t  form  a c o n tin u o u s  g roup  w ith  th e  
s e ta e  on th e  s te rn u m .
T hat th e s e  s t r u c t u r e s  a re  t r u e  app end ag es o f  th e  segm ent i s  
in d ic a te d  hy th e  se g m e n ta tio n  and by th e  f a c t  t h a t  th e y  a re  i n v a r i ­
a b ly  a r t i c u l a t e d  a t  th e  p ro x im a l end a g a in s t  th e  s u r f a c e  and n o t  
m ere p ro tu b e ra n c e s  l i k e  th e  c a u d a l p r o c e s s e s  o f th e  te rgu m . Some 
e m b ry o lo g is ts  c o n s id e r  th e s e  appendages to  be hom ologous w ith  th e  
c e r c i  o f  g e n e r a l iz e d  mammitm i n s e c t s  and a n a l  p r o le g s  o f th e  l e p i -  
d o p te ro u s  l a r v a e  and th e r e f o r e  to  be th e  t r u e  ap p en d ag es o f th e  
e le v e n th  abdom inal segm ent. F o r t h i s  r e a s o n  th e y  can n o t be hom ol­
ogous w ith  th e  p o s tp e d e s  o f  o th e r  t e n th r e d in o id  l a r v a e .  Crampton 
(1919) d e s ig n a te d  them as  a r t h r o s t y l i  on th e  ground t h a t  th e y  a re  
a p p a r e n t ly  hom ologous w ith  h i s  s t y l i  o f  th e  E phem eridae and 
o th e r s .  The hom ology and f u n c t io n  o f  th e s e  app end ag es need f u r t h e r  
i n v e s t i g a t i o n .  However, i t  i s  s i g n i f i c a n t  t h a t  lo n g ,  d i s t i n c t l y  
segm ented  app end ag es sh o u ld  o c c u r in  th e  P a m p h ili id a e  and ru d im e n t­
a ry  ones in  th e  C eph idae .
U ro p o d s .--T h e  e m b ry o lo g ic a l d a ta  on th e  w hole seem to  su p p o r t  
th e  v iew , a s  was p o in te d  o u t by K o rs c h e l t  and  H e id e r  ( : 2 9 l ) ,
t h a t  " th e  abdom inal appendages o f th e  c a t e r p i l l a r s  o f  th e  L e p id o p - 
t e r a  and H ym enoptera a r e  to  be re g a rd e d  a s  t r i e  l im b s"  and t h a i  
" lim b -ru d im e n ts  f i r s t  form  on a l l  o r  m o st o f  th e  abdom inal seg m en ts , 
b u t t h a t  th e y  v e ry  soon d is a p p e a r  on th o se  segm ents w hich  in  th e  
l a r v a e  have no l im b s , w h ile  on th e  o th e r  segm ents th e y  a r e  t r a n s -
35fo m e d  in to  th e  f u n c t io n a l  p r o l e g s . "  G ra te r  (1890) h a s  shown th a t  
th e  s o - c a l l e d  a n a l p r o le g s  o f  H ylotom a a r e  th e  appendages b e lo n g in g  
to  th e  t e n t h  o r  t r u e  p e n u l t im a te  abdom inal segm en t. They a r e ,  
t h e r e f o r e ,  n o t  hom ologous w ith  th e  a n a l  p r o le g s  o f l e p id o p te r o u s  
la r v a e  w hich  a re  th e  appendages o f  th e  u l t im a te  segm ent.
The maximum num ber o f u ro p o d s  o c c u rs  in  th e  X y e lid a e  w here 
each  o f  th e  abdom inal se g n e n ts  i s  p ro v id e d  w ith  a  p a i r  o f  u ro p o d s . 
The f i r s t  and n i n t h  p a i r s  may be s m a l le r  th an  th e  o th e r s  a s  in  
O dontophyes b u t  th e y  a re  a lw ays d i s c e r n i b l e .  The num ber o f  u ro ­
pods p r e s e n t  in  th e  T e n th r id in id a e  v a r i e s  from  s ix  to  e ig h t  p a i r s .  
They a r e u s u a l ly  p r e s e n t  on abdom inal segm ents 2-7 and 10 o r 2-8 and 
10, r a r e l y  2 -6  and 10 . In  th e  F e n u s in a e  and Caulocam pa th e  t e n th  
p a i r  i s  o b s o le te  and in  Meta, l u s  th e y  a r e  fu se d  to g e th e r  fo rm in g  
' a  m edian  p r o tu b e r a n c e .  U ropods a re  e n t i r e l y  w a n tin g  in  th e  o th e r  
f a m i l i e s  o f th e  T e n th re d in o id e a .
A ty p i c a l  u ro p od a i s  a f le sh y m  s u b c o n ic a l  p r o tu b e r a n c e ,  n a r ­
rowed tow ard  th e  d i s t a l  end and i s  u s u a l ly  su b d iv id e d  in to  a  l a r g e r  
b u t  s h o r t e r  p ro x im a l p o r t io n  and a  s m a l le r  b u t  lo n g e r  d i s t a l  p o r ­
t i o n ,  Som etim es th e  d i s t a l  end i s  d i l a t e d  and tu rn e d  m esad a s  in  
D ip r io n , o r  th e  c e p h a lo - v e n t r a l  a n g le  i s  p o in te d  a s  in  T e n th re d o .
The u ro p od s a r e  w e ll  d ev e lo p ed  in  m ost o f  th e  f r e e  l i v i n g  la r v a e  
b u t  in  th e  l e a f -m in e rs  and f r u i t - b o r e r s  th e y  a re  re d u c e d  and s m a l l ­
e r ,  They a r e  v e ry  sm a ll i n  th e  H ylo tom inae and ru d im e n ta ry  in  
th e  F en u s in ae  and S c h iz o c e r in a e , w h ile  th e y  a re  o b s o le te  in  P h le -  
b a t r o p h ia .  The d eg re e  o f deve lopm ent o f th e  u ro p o d s i s  c lo s e ly  
c o r r e l a t e d  w ith  th e  h a b i t  o f  th e  l a r v a e .  , The u ro p o d s a r e  u s u a l ly  
lo c a te d  on th e  m idd le  o f e a ch  l a t e r a l  h a l f  o f th e  ste rn u m  b u t oc­
c a s io n a l ly  a r e  v e ry  c lo s e  to g e th e r  n e a r  th e  meson a s  in  D ip r io n .
The num ber o f p a i r s  o f  u ro p o d s  p r e s e n t  o f f e r s  a  c o n v e n ie n t c h a ra c ­
t e r  f o r  d i f f e r e n t i a t i n g  th e  s u b f a m il ie s  o f  th e  T e n th r e d in id a e .
The u ro p o d s o f te n  b e a r  a  sm a ll number o f s e ta e  on th e  c e p h a l ic  and 
l a t e r a l  a s p e c t s .  S e tae  a r e  c o n f in e d  to  th e  m esa l a s p e c t  and in  
o th e r s  th e y  a r e  e n t i r e l y  w a n tin g . Lack o f  s e ta e  on th e  u ro p o d s i s  
o f t e n  a  g e n e r ic  c h a r a c te r  and  th e  number and a rra n g e m e n t o f th e  
s e ta e  i s  t y p i c a l  o f  th e  s p e c ie s .
Crampton (1919),with good reasons, proposed the substitute 
the term uropods f o r  the long-used but misleading term prolegs.
T h is  terra  h a s  been  em ployed by th e  s tu d e n ts  o f  th e  C ru s ta c e a  in  
d e s ig n a t in g  th e  abdom inal ap p en d ag es , e s p e c i a l l y  one o f  th e  p o s ­
t e r i o r  p a i r s  o f p le o p o d s  b u t s in c e  th e  abdom inal l e g s  o f th e  i n s e c t  
l a r v a e  a r e  t r u e  app end ag es (P a c k a rd , 1883) and  s in c e  th e  u se  o f  
th e  term  p r o le g s  i s  d e c id e d ly  u n d e s i r a b le ,  C ram pton’ s s u g g e s t io n  
has been a c c e p te d  in  t h i s  p a p e r .
M etam erism .— G rab er (1890) h as  shown t h a t  th e  num ber o f so ­
m ite s  w hich  compose th e  body o f  th e  l a r v a e  o f  Hylotom a i s  f o u r te e n  
e x c lu s iv e  o f th e  h e a d . The f i r s t  th r e e  so m ite s  b e lo n g  to  th e  
th o ra x  and th e  re m a in in g  e le v e n  to  th e  abdom en. The u l t im a te  se g ­
m ent o r  th e  t e l s o n  o f  th e  e m b ry o ig g is ts  i s  mm d i f f i c u l t  to  d i s ­
c e rn  in  l a r v a e .  I t  i s  p ro b a b ly  r e p r e s e n te d  by th e  s u r a n a l  and 
su b a n a l lo b e s  o f  th e  l a r v a e ,  b u t th e  b o u n d ary  betw een  t h i s  segm ent 
and th e  t e n th  so m ite  i s  so o b l i t e r a t e d  and  th e  u l t im a te  segm ent 
w hich  i s  o r i g i n a l l y  much s m a l le r  th an  th e  p re c e d in g  so m ite s  i s  in  
th e  l a r v a l  s ta g e  so much more red u ced  t h a t  i t  i s  p e r m is s ib le  and 
a l s o  c o n v e n ie n t to  speak  o f  th e  abdomen a s  b e in g  composed o f te n  
seg m en ts . P a r  t h i s  re a so n  th e  t e n t h  abdom inal so m ite  w hich  b e a r s  
tfre s o - c a l l e d  a n a l  p r o le g s  i s  d e s ig n a te d  a s  th e  u l t im a te  segm ent 
in  t h i s  p a p e r .  I t  i s  to  be n o te d  t h a t  JTelson (1 9 1 5 :1 1 1 ) c o n s id e r s
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th e r e  a r e  e le v e n , segm ents and a t e s lo n  in  th e  abdomen o f  th e  
em bryos o f  H ym enoptera. In  a l l  th e  l a r v  e o f  th e  T e n th re d in o id e a  
exam ined , i t  i s  a lw ays p o s s ib l e  to  coun t te n  abdom inal seg m en ts ,
The body i s  u s u a l ly  d i s t i n c t l y  segm en ted .
The e x a c t  l i m i t  o f  th e  so m ite  i s  n o t so ea sy  to  d e te rm in e . 
E n to m o lo g is ts  seem to  have p a id  b u t  l i t t l e  o r  no a t t e n t i o n  to  t h i s  
p o i n t .  C a s t le  (1900) h a s  made an e x c e l l e n t  s tu d y  o f th e  m etam erism  
o f th e  H iru d in e a . H is c o n c lu s io n s  a r e  n o t  d i r e c t l y  a p p l ic a b le  to  
th e  ca se  o f  i n s e c t  l a r v a e  b u t  th e y  a r e  p re g n a n t  w i th  im p o r ta n t  
s u g g e s t io n s .  He found t h a t  th e  n a t u r a l  and t r u e  l i m i t s  o f  th e  
so m ite  c o in c id e  w ith  th e  l i m i t s  o f  th e  neurom ere and th a t  b o th  r e ­
d u c tio n  and in c r e a s e  in  th e  number o f  r in g s  w hich  c o rre sp o n d  to  
th e  a n n u le t s  in  th e  s a w -f ly  l a r v a e  ta k e  p la c e  a t  th e  ends o f  th e  
segm ent. The c l a s s i c a l  work o f  L yonet (1762 ) and th e  r e c e n t  s tu d y  
o f E o rbes (191 ) on th e  m u s c la tu re  o f  l e p id o p te r o u s  l a r v a e  i n d i ­
c a te s  t h a t  th e  m u s c la tu re  o f f e r s  a r e l i a b l e  c r i t e r i o n  f o r  d e t e r ­
m in in g  th e  l i m i t s  o f th e  so m ite . From a  c a r e f u l  e x a m in a tio n  o f
th e  m u s c la tu re  o f  v a r io u s  ty p e s  o f t e n th r e d in o id  l a r v a e ,  th e  a u th o r
in&as come to  th e  c o n c lu s io n  th a j t / th e s e  l a r v a e  th e  n a t u r a l  and a c ­
c u ra te  d e te rm in a t io n  o f  th e  e x te n t  o f  th e  so m ite s  com posing th e  
body i s  b e s t  b ased  upon th e  m u s c la tu r e .  A d e t a i l e d  d is c u s s io n  o f 
m u s c la tu re  i s  o u t o f p la c e  h e r e .  I t  i s  s u f f i c i e n t  to  say  t h a t  th e  
m a jo r i ty  o f th e  l o n g i t u d i n a l  m u sc le s  in c lu d in g  th e  d o r s a l ,  l a t e r ­
a l ,  and v e n t r a l r r e t r a c t o r  m u sc le s  o r i g i n a t e  on th e  c u t i c u l a r  f o ld  
w hich  on th e  e x t e r i o r  i s  u s u a l ly  in d ic a te d  by a deep d e p r e s s io n .  
T here a r e  o n ly  a few m u sc le s  o f im p o rta n c e  c r o s s in g  o v er t h i s  
f o l d ,  t h a t  i s ,  t h a t  a r e  n o t  a t t a c h e d  to  e i t h e r  th e  c e p h a l ic  o r 
c a u d a l p a r t  o f th e  c o r i a .  T h is c u t i c u l a r  f o l d ,  t h e r e f o r e ,  i s  con-
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w hich  th e  so m ite  i s  su b d iv id e d  a re  num bered c o n s e c u t iv e ly  commenc­
in g  from  i t s  c e p h a l ic  en d . To assum e, a  p r i o r i ,  th e  s t ig m a ta l  
a n n u le t  o r  th e  a n n u le t  w hich  b e a r s  th e  s p i r a c l e  to  be th e  f i r s t  
a n n u le t  i s  a r b i t r a r y  and in a c c u r a te  in  a s  much a s  t h i s  a n n u le t ,  
a c c o rd in g  to  th e  c r i t e r i o n  o f m u s c la tu r e ,  c o rre sp o n d s  to  any one 
o f  th e  f i r s t  th r e e  a n n u le t s  o f  th e  so m ite . The p o s i t i o n  o f th e  
s t ig m a ta l  a n n u le t  i s  c o n s ta n t  and d e f i n i t e  w i th in  a  genus o r  su b ­
fa m ily  so lo n g  a s  th e  number o f a n n u le t s  o f  th e  so m ite  i s  c o n s ta n t .  
Some o f th e  a n n u le t s  a r e  u s u a l ly  s e t i f e r o u s  and o f te n  a l s o  b e a r  
t r a n s v e r s e  rows o f g la n d u b a e . The p o s i t i o n  o f  su ch  s e t i f e r o u s  annu­
l e t s  a r e  c o n s ta n t  w i th in  th e  genus o r  su b fa m ily  when th e  a n n u la -  
t i o n  i s  c o n s ta n t .  The number o f  a n n u le t s  on th e  n in th  abdom inal 
segm ent i s  a lw ays s m a l le r  th an  t h a t  o f  th e  p i 'e c e d in g  s e g m e n ts .
S in ce  th e  s e t i f e r o u s  a n n u le t s  a r e  d e f i n i t e  in  t h e i r  o r d e r ,  i t  
i s  p o s s i b l e  to  d e te rm in e  w hich a n n u le t s  a r e  o b s o le te  nn th e  p e n u l­
t im a te  segm en t. The f i r s t  a n n u le t  to  be s u p p re s se d  i s  a  c a u d a l 
one, and o r d i n a r i l y  i t  i s  o n ly  th e  c a u d a l a n n u le t  t h a t  i s  m is s in g .  
The number o f a n n u le t s  o f  th e  ste rn u m  i s  l e s s  th a n  t h a t  o f th e  
t e r g u a .  The le n g th  o f  th e  a n n u le t s  v a r jf tb u t  t h e i r  r e l a t i v e  s i z e  
i s  c o n s ta n t  w i th in  a  s p e c ie s .  The p r im i t i v e  num ber o i a n n u le t s  
o f  th e  abdom inal segm en ts i s  unknown. I f  th e  a n n u la t io n  o f  th e  
g e n e r a l iz e d  T e n th re d in o id e a  i s  assum ed to  be r e p r e s e n t a t i v e  o f  th e  
p r im i t i v e  c o n d i t io n ,  th e n , f o u r  i s  th e  p r im i t i v e  number o f annu­
l e t s .  In  th e  s p e c i a l i z e d  T e n th re d in o id e a  th e  number v a r i e s  from  
one to  seven  b u t f i v e  to  seven  i s  o f th e  m ost common o c c u r re n c e .
The number becomes s m a l le r  in  th e  h ig h ly  s p e c i a l i z e d  f a m i l i e s  b e ­
in g  red u ced  to  a s in g le  a n n u le t  in  th e  S i r i c i d a e  and O ry s s id a e .
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S p i r a c l e s .  — The s p i r a c l e s  a r e  p r e s e n t  on th e  p ro th o r a x  and he 
th e  f i r s t  e ig h t  abdom inal segm ents in  a l l  T e n th re d in o id e a . The 
p r o th o r a c ic  p a i r  i s  a lw ay s th e  l a r g e s t ,  th e  abdom inal s p i r a c l e s  
a r e  u s u a l ly  u n ifo rm  in  s iz e  and shape e x c e p t th e  l a s t  p a i r  w hich  
a re  o f te n  l a r g e r  th a n  o th e r  abdom inal s p i r a c l e s .  The s p i r a c l e s  
a r e  d e f i n i t e  in  l o c a t i o n  in  re g a rd  to  th e  a n n u le t s  and a re  a lw ays 
s i t u a t e d  on some one o f th e  f i r s t  th r e e  a n n u le t s  o f th e  seg m en ts . 
The s t ig m a ta l  l i n e  i s  u s u a l ly  lo c a te d  s l i g h t l y  ver*£rad o f  th e  m id­
d le  o f  th e  l a t e r a l  a s p e c t  o f  th e  body , b u t  som etim es i t  m ig r a te s  v 
v e n tr a d  to  th e  l a t e r o - v e n t r a l  l i n e  a s  in  C a l i r o a .  The s p i r a c l e s  
a r e  u s u a l ly  v e ry  s im p le  in  s t r u c t u r e ,  v e r t i c a l  in  p o s i t i o n ,  n e v e r  
c i r c u l a r  in  o u t l i n e  b u t n a rro w ly  o v a te ,  rounded  o r  p o in te d  a t  b o th  
e n d s . The p e r i t im e  os n arro w  b u t s t r o n g ly  c h i t i n i z e d  and b ro w n ish  
o r  b l a c k i s h .  The l a b i a e  a r e  n arrow  and  th e  s p i r a c u l a r  o p en in g  i s  
u s u a l ly  c lo se d  and a p p e a rs  l i k e  a d a rk  l i n e .  The p e r i t im e  i s  some­
tim e s  d i s t i n c t l y  th ic k e n e d  a s  in  H y lo to m in ae . T here i s  o f te n  a  
s e m ic i r c u la r  o r  i r r e g u l a r ,  c h i t i n i z e d ,  c o lo re d  a r e a  on ea ch  s id e  
o f  th e  s p i r a c l e s  a s  in  c e r t a i n  n em a tid  g e n e ra . These a r e a s  v a ry  
i n  s iz e  and shape out a r e  c o n s ta n t  w i th in  s p e c ie s  and t h e i r  p r e s ­
ence u s u a l ly  w ith in  g e n e ra  and o f te n  w i th in  a  su b fa m ily . When 
th e s e  a r e a s  a re  p r e s e n t ,  th e  s p i r a c l e s  a r e  s a id  to  be w inged .
The t r u e  p r o th o r a c ic  s p i r a c l e s  a r e  w a n tin g  in  a l l  a d u l t  and 
l a r v a l  i n s e c t s .  The s p i r a c l e s  found on th e  p r o th o r a x  a re  th e  
m e s o th o ra c ic  ones w hich  have m ig ra te d  from  th e  m e so c o r ia  on to  th e  
th o r a x .  The m e ta th o r a c ic  o a i r  i s  u s u a l ly  f u n c t io n i .e s s , v e ry  sm a ll , 
and lo c a te d  in  th e  m e ta c o r ia ,  o r  o b s o le t e .  In th e  C ephidae and 
S i r i c i d a e ,  how ever, th e  m e ta s p i r a c le s  a r e  d i s t i n c t ,  f u n c t i o n a l ,  and 
a s  l a r g e  a s  th e  abdom inal s p i r a c l e s .  I t  i s  d i f f i c u l t  to  e x p la in
40
th e  ru d im e n ta ry  c o n d i t io n  o f t h i s  p a i r  mfi. i n  th e  X ip h y d r i id a e , 
s in c e  o th e r  c h a r a c te r s  i n d i c a t e  t h a t  th e y  have a  common o r ig in  
w ith  th e  C ephidae and S i r i c i d a e .  I t  i s  p o s s ib l e  to  have one 
s t i - u c tu re  o f  th e  body m o d if ie d  f a s t e r ,  in  th e  c o u rse  o f e v o lu t io n ,  
th an  th e  o th e r  s t r u c t u r e s .
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S t r i c t l y  sp e a k in g  no c l a s s i f i c a t i o n  o f  th e  T e n th re d in o id e a  basdd  
upon l a r v a l  c n a r a c te r s  h as b een  p ro p o se d . A ttem p ts  have been  r e s t r i c t  
eel to  th e  c h a r a c t e r i z a t i o n  of th e  d i f f e r e n t  s u b d iv is io n s  in c lu d e d  
in  th e  s u p e r fa m ily . Among th e  e a r l i e r  w r i t e r s  Le P e l e t i e r ' s i  1823) 
p/ork may be m en tio n ed . A f te r  a  b r i e f  g e n e ra l  a c c o u n t o f  th e  l a r v a e ,h e  
gave a  l i s t  o f e ig h te e n  d i v i s i o n s  i n to  w hich  he g rouped  th e  s p e c ie s  
o f th e  T e n th re d in o id e a  and s t a t e d  w h e th e r th e  la r v a e  o f  e a ch  d i v i s i o n  
were known o r n o t  and , i f  known, th e  number o f t h o r a c i c  And. hodom inal 
le g s  th e y  p o s s e s s e d . I t  i s  i n t e r e s t i n g  to  n o te  t h a t  he m en tio n ed  a 
group  of l a r v a e  th e  body o f w hich  he c h a r a c te r i z e d  a s  "donky-fo rm " 
( a s e l l i f o r m ) w h ic h  he was u n a b le  t o  p la c e  in  any o f h i s  d i v i s i o n s .
ahlbom ( 1835)p u b lis h e d  c a r e f u l  d e s c r i p t i o n s  and s y n o p s is  o f la r v a e  of 
s i x t y - t h r e e  s p e c ie s .  A s y n o p t ic  t a b l e  f o r  th e  l a r v a e  was com piled  
by W estwood(1 8 4 0 )from  t h i s  work and was p u b lis h e d  w ith  a d d i t io n s  Tuc 
h a r a c te r s  u sed  a re  th e  num ber o f abdom inal l e g s  and f e e d in g  h a b i t s  
o f th e  l a r v a e .  Norton!, 1867) r e p u b l is h e d  W estw ood 's t a b l e  w itn o u t 
a d d i t i o n s .  In  th e  t a b l e  g iv e n  by Cam eron!,(882) th e  l a r v a e  o f more 
th a n  n i n e t y - f i v e  s p e c ie s  a r e  in c lu d e d . The m ajo r g ro u p s  a r e  s e p a r a te d  
on th e  num ber o f th o r a c i c  and abdom inal l e g s  p r e s e n t .  T hese aucx li- 
v i s io n s  a r e  s e g re g a te d  on b io lo g ic a x  c u a r a c t e r s  su ch  a s  r e ± ie x  
b le e d in g ,  ty p e s  o f co co on s, and f i n a l l y  g e n e ra  and sp e c ie s ,w h e n  knov.u, 
a r e  s e p a r a te d  on th e  c o l o r a t i o n , s e t a e , f o o d  p l a n t s ,a n d  f e e d in g  u a o i t s .  
In  1896 D yar, the. m ost p r o l i f i c  and th e  o n ly  im p o r ta n t  A m erican 
w r i t e r .o n  th e  l a r v a e  o f th e  T e n th r e d in o id e a ,p u b l is h e d  "A r e c o g n i t io n  
t a b l e  f o r  th e  known sa w fly  l a r v a e  o f A!Torth A t l a n t i c  S t a t e s .  J-a0 
l a r v a e  o f one hundred  and tw e n ty - s ix  s p e c ie s  in c lu d in g  f o r ty - o n e  
n o t  s p e c i f i c a l l y  i d e n t i f i e d  were c o n s id e re d  in  t h i s  s y n o p s is .  The 
c h a r a c te r s  u sed  a re  th e  num ber and lo c a t i o n  o f abdom inal l e g s , t y p e s
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of c o c o o n ,fe e d in g  h a b i t s , f o o d  p l a n t s ,a n d  c o l o r a t i o n .  T h is  l a s t  
c h a r a c te r  was em ployed e x te n s iv e ly  in  s e p a r a t i n g  d i f f e r e n t  s p e c ie s .  
The n e x t  a t te m p t a lo n g  t h i s  l i n e  was u n d e r ta k e n  by C h e s te r  Young 
^ l 896jwlio to o k  i n to  c o n s id e r a t io n ,  f o r  th e  f i r s t  t im e , su ch  s t r u c t u r a l  
c h a r a c te r s  a s  a r e  found bn th e  appendages o f  th e  h ead . U n fo r tu n a te ly  
t h i s  work re m a in s  u n p u b l is h e d ,b u t  i t  s i s  on f i l e  a s  a  b a c c a la u r e a te  
t h e s i s  in  th e  l i b r a r y  o f th e  C o rn e l l  U n iv e r s i ty .  K onw ^(,l90iJ 
‘sum m arized th e  taxonom ic in fo rm a tio n  c o n c e rn in g  a l l  th e  known la r v a e  
o f  E uropean  and A m erican s p e c i e s , f o u r  hundred  and e ig h te e n  in  a l l , i n  
th e  form  o f an a n a l y t i c a l  t a b l e .  The p re s e n c e  o r  ab sen ce  o f abdom ina. 
le g s ,n u m b e r  o f a n te n n a l  se g m en ts ,an d  m o d if ic a t io n s  and appendages o f 
th e  u l t im a te  body segm ent w ere u sed  in  s s e p a fc a tin g  th e  f a m i l i e s  and 
s u b f a m i l ie s .  The num ber and lo c a t i o n  o f abdom inal l e g s , f o o d  p a i n t s ,  
ty p e s  o f co co o n ,an d  c o lo r a t io n  f u r n is h e d  th e  b a s i s  f o r  th e  s e p a r a t io n  
o f t r i b e s , g e n e r a  and s p e c ie s .  R e c e n tly  M id d le to n n 9 i5 ,  19i7 )h a s  
c h a r a c te r iz e d  th e  l a r v a e  o f  th e  genus D im o rp h o p tery x  and o f  th e  
fa m ily  C ep h idae . I t  m ust be n o te d  t h a t  th e s e  w r i t e r s  were co n cern ed  
o n ly  in  th e  p r e p a r a t io n  o f r e c o g n i t io n  t a b l e s  f o r  th e  s e p a r a t io n  o f 
th e  p a r t i c u l a r  s p e c ie s  th e y  had in  h a n d ,a n d ,w ith  th e  e x c e p tio n  o f 
M id d le to n ,n o  a t te m p t h as been made to  c o n s t r u c t  a  sy n o p s is  o f  fa m il ie s  
g e n e ra ,a n d  s p e c ie s  a s  su c h .
In  th e  f o l lo w in g  p p g e s , th e  a u th o r  h as a t te m p te d  to  d e f in e  and 
d e s c r ib e  th e  f a m i l i e s , s u b f a m i l i e s ,g e n e r a ,a n d  s p e c ie s  on th e  l a r v a l  
c h a r a c te r s  a s  f a r  a s  p o s s ib le  w ith  th e  m a te r i a l s  a t  h an d , ho a t te m p t 
w ith  a  few e x c e p t io n s ,h a s  been  made to  in c o r p o r a te  d a t a  from  p re v io u s  
w r i t e r s  f o r  th e  re a s o n  t h a t  th e  c h a r a c t e r s  re c o rd e d  by them  w ere 
found  in  m ost c a s e s  o f l i t t l e  o r  no v a lu e  f o r  th e  p resen t^p u rp o se , 
n o t  b e c a u se  th e y  w ere i n a c c u r a t e , a i t h o  t h a t  was t r u e  in  many c a s e s , 
b u t c h i e f l y  b ec au se  th e y  w ere n o t o f  s p e c i f i c  s i g n i f i c a n c e .  F or
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exam ple D y a r’ s d e s c r i p t i o n s  o f  s p e c ie s  a r e  u s u a l ly  v e ry  a c c u r a te  and 
d e p e n d a b le  b t t  most o f th e  c h a r a c te r s  n o te d  e x c i t i n g  c o lo r a t i o n  
p roved  to  be o f te n  o f fa m ily  o r  su b fa m ily  s i g n i f i c a n c e .  The d e f i n i ­
t i o n s  g iv e n  h e re  a re  c o r r e c t  f o r  th e  m a te r i a l s  a c t u a l l y  s tu d ie d  b u t 
i t  i s  n o t  s u r p r i s i n g  i f  th e y  do n o t  h o ld  good in  many c a se s  when more 
m a te r i a l s  become a v a i l a b l e  f o r  e x a m in a tio n . I t  i s  o b v io u s ly  impossible 
to  a t t a i n  p e r f e c t i o n  in  th e  fa c e  of so many m is s in g  l i n k s  in  th e  r}Mi­
s e r i e s  o f  g e n e ra  and s p e c ie s .  These m is s in g  l i n k s  w i l l  be f i l l e d  
up a s  r a p id ly  as a c c u r a te ly  i d e n t i f i e d .m a t e r i a l s  become a v a i l a b l e ,  
b u t i t  must be rem em bered t h a t  a c c u r a te  and a b s o lu te  i d e n t i f i c a t i o n  
i s  o n ly  p o s s i b l e , i n  th e  m a jo r i ty  o f  c a s e s , a f t e r  c a r r y in g  i s o l a t e d  
specim ens o f th e  s p e c ie s  t h r u  to  th e  a d u l t  s ta g e  from  th e  l a r v a l  
s t a g e .
The c l a s s i f i c & io n  o f  th e  T e n th re d in o id e a  p ro p o sed  by 
M acC xillivray  in  lSub w ith  l a t e r  a d d i t io n s  h a s  been  ad o p ted  in  
a r r a n g in g  and r e s t r i c t i n g  t h e  f a m i l i e s ‘ s u b f a m i l ie s ,g e n e r a ,  and s p e c ie s  
F o r g e n e r ic  synonym y,Rotaw er's "G enotype o f th e  S a w f l ie s  and Woodwasps’ 
0 9 * 1 ;  has been  fo llo w e d . A ll  r e f e r e n c e s  to  th e  b ib l io g r a p h y  o f  th e  
d i f f e r e n t  d i v i s i o n s  and s u b d iv i s io n s  have been  o m itte d  from  t h i s  
s e c t io n .
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T e n th re d in o id e a
L arv ae  w ith  w e l l - d i f f e r e n t i a t e d  exposed  head and t ru n k  con­
s i s t i n g  o f t h r e e  th o r a c i c  and te n  v i s i b l e  abdom inal segmeiiis; s p i r a c l e s  
a lw ays p r e s e n t  on p ro th o r a x  and f i r s t  e i g h t  abdom inal seg m en ts; 
a n te n n a e  and c h i t i n i z e d  d e n ta t e  m an d ib le s  alw ays p r e s e n t ; o c e l l a r a e ,  
when p r e s e n t ,a lw a y s  one on each  s id e  o f  th e  h e a d ; th o r a c i c  le g s ,w h e n  
p r e s e n t ,a lw a y s  t h r e e  p a i r s ,  a p a i r  to  each  seg m en tju ro p o d s ,w h en  p re s e n  
alw ays s i x  p a i r s  o r  m o re ,n e v e r on f i r s t  and n i n e t h  abdom inal segm ents 
and n e v e r  w ith  , c r o c h e t s 5m o u th -p a rts ,w h e n  n o rm a l ,w ith  m an d ib les  
s t r o n g ly  c h i t i n i z e d  w ith  d i s t i n c t  d e n t f t s ,d e x t r a l  d e n te s  d i s s i m i l a r  
in  n u m b e r,sh a p e ,a n d  a rran g em en t from  s i n i s t r a l ; m a x i l la e  w ith  ca ru o , 
s t i p e s , p a l p i f e r , p a l p i , g a l e a e , a n d  l a c i n i a e  p r e s e n t , p a l p i  t y p i c a l l y  
w ith  fo u r  s e g m e n ts ,g a le a  c o n i c a l , d i g i t - l i k e , a n d  l a c i n i a  u s u a l ly  
f l a t t e n e d , c e p h a l i c  m arg in  w ith  a f r in g e  o f s e ta e ; la b iu m  w ith  
s u b a e n tu m ,m e n tu m ,p a lp i ,s t ip u la e , and t o t a g l o s s a , p a l p i  t y p i c a l l y  w ith  
th r e e  s e g m e n ts , to ta g lo s s a  membranous b u lb o s e ,w i th  a s e ra c o s  on i t s  
m e s o - d is ta l  p o r t i o n ; g e n e ra l  ap p e a ra n c e  c i t e r p i l l a r - l i k e  o r  g r u b - l i k e ;  
f r e e  l e a f - f e e d e r s , l e a f - m i n e r s ,w e b - s p i n n i n g  l e a f - r o l l e r s ,w o o d  and 
s te m - b o r e r s ,a n d  p a r a s i t i c  l a r v a e .
F re e  l e a f - f e e d e r , c a t e r p i l l a r - l i k e , m a j o r i t y  o f  th e  T e n th re d In id a e  
and X y e lid ae  J th o r a j t lw i th  w e ll  d e v e l o p e d ,d i s t i n c t l y  segm ented  l e g s ,  
t y p i c a i l y  w ith  f iv e  seg m en ts , co x a , tro c h a n te r* , f e » u r ,  t i b i a ,  and t a r s a l  
c l  aw;abdomen t y p i c a l l y  w ith  a p a i r  o f  u ro p od s on segm en ts 2 -7  o r
2-8 and iu ;u l t im a te  segm ent som etim es w ith  ca u d a l p ro tu b e ra n c e s  ouo 
n e v e r  w ith  a d i s t i n c t  s u r a n a l  p ro c e s s  and su b a n a l a p p e n d a g e s ; head 
t y p i c a l l y  s e m ig lo b o s e ; a n te n n a e  t y p i c a l l y  m u lti- s e g m e n te d ,s e g m e n ts  
one to  f i v e  in  n u m b e r ;o c e l la r a e  alw ays p r e s e n t ,u s u a l l y  l o c a te d  d o rsa d  
o f a n te n n a r ia e im o u th - p a r t s  w e ll d e v e lo p e d  and ty p i c a l  In  s t r u c t u r e ;  
abdom inal segm ents u s u a l ly  w ith  f i v e  to  sev en  a n n u le ts ;h o m e  o f
w hich "bear t r a n s v e r s e  rows o f  s e t a e  arid o f te n  some g la n d u b a e ; 
h e a d , th o r a c ic  l e g s ,a n d  a n a l  a r e a  u s u a l ly  s e t i f e r o u s .
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L e a f -m in e rs , ,- a  few s u b f a m i l ie s  o f  th e  Ten th r e d in id a e  {body 
somewhat d e p re s s e d ,h e a d  som etim es d i s t i n c t l y  d e p re s s e d  and m o u th -p a r t  
d i r e c t e d  c e p h a lo - v e n t r a d ; th o r a c ic  l e g s  sm a ll ,m o d if ie d ,n u m b e r  o f 
segm ents re d u c ed  to  fo u r  o r th re e ,s o m e tim e s  l e g s  e n t i r e l y  f l e s h y ,  
c o n ic a l  o r  mamma-1  i k e ,w i th o u t  t a r s a l ,  c la w s ; abdomen w ith  v e ry  sm a ll 
u ro p od s o r  u ro p od s n e a r ly  o b s o le te jm o u th -p a tr ts  som etim es m o d if ie d , 
p a lp i  w ith  re d u c e d  num ber of s e g m e n ts ; a n n u la t io n  som etim es o b s o le te .
W eb -sp in in g  1 e a f - r o l l e r s ,P a m p h i l i i d a e J t h o r a x  w ith  s e ta c e o u s  
segm ented  l e g s ; abdomen w ith o u t u ro p o d s ; a n te n n a e  lo n g , s e ta c e o u s ,  se v e n -  
segm en ted ; m o u th -p a r ts  n o r m a l ;u l t im a te  segm ent w ith  r d i s t i n c t  su b a n a l 
appeddages and a m inu te  h o o k - l ik e  c a u d a l p ro c e s s  on eau&o-meson o f 
t e  rgum ; o c e l 1 a r  ae p r e s e n t .
W ood-borers and s t e m - b o r e r s ,S i r i e i d a e ,X i p h j d r i i d a e ,a n d  G ephidae: 
th o ra x  w ith  ru d im e n ta ry  l e g s , t a r s a l  c law s n e v e r  p r e s e n t ; abdomen w ith ­
o u t  u r o p o d s ,u l t im a te  segm ent w ith  a d i s t i n c t  s u r a n a l  p ro c e s s  o r 
w ith  a p a i r  o f  su b a n a l a p p e n d a g e s ; m o u th -p a r ts  somewhat m odified, p a lp i  
re d u c ed  in  number of s e g m e n ts jo c e l la r a e  w a n t in g ;m e ta s p i r a c le s  some­
tim e s  f u n c t io n a l  a s  l a r g e  a s  abdom inal o n es .
P a r a s i t i c  l a r v a e , t h e  O ry s s id a e :b o d y  g r u b - l i k e , t n o r a c i c  and 
abdom inal l e g s  w a n tin g ;m o u th -p a r ts  m o d if ie d ,m a x i l la r y  and l a b i a l
p a lp i  o b s o l e t e ; o c e l l a r a e  w a n tin g ;a n te n n a e  o n e -segm en ted .
The l a r v a e  o f th e  t y p i c a l  Ten th r e d in id a e  a re  r e a d i l y  d i f f e r e n t i a '  . 
ed from  th e  l a r v a e  o f o th e r  E n to m e ta b o la  by th e  p re s e n c e  of a p a i r
o f o c e l l a r a e  and u s u a l ly  w ith  s i x  o r  more p a i r s  o f u ro p od s none of 
w hich  o c c u r  on f i r s t  and n i n t h  abdom inal segm en ts and a re  n e v e r  
p ro v id e d  w ith  c r o c h e t s .  The c h a r a c t e r i s t i c  ra o u th -p a b ts  in c lu d e  
fo u r-se g m e n te d  m a x i l la r y  p a l p i  and th re e -se g m e n te d  l a b i a l  p a l p i .
46The c h a r a c te r  o f  aA tenn ae ,nu m b er o f o c e l l a r a e ,  u ro p o d s , m o u th -p a r ts ,  
e s p e c i a l l y  p a lp i , a n d  p re s e n c e  o f t h o r a c i c  le g s  d i s t i n c g u i s h  th e  
le a f - m in e r s  and w o o d -b o re rs  o f  th e  T e n th re d in o id e a  from  o th e r  l e a f -  
m in ers and w o o d -b o re rs ,s u c h  a s  c e r t a i n  L e p id o p te r a ,C o le o p te r a ,a n d  
D ip te r a .  The l a r v a e  o f H ym enoptera o th e r  th a n  T e n th re d in o id e a  a re  
a ls o  d i s t i n g u i s h a b l e  from  th o s e  o f  th e  l a t t e r  b e c a u se  th e y  a re  
a p o d o u s ,th o r a c ic  and abdom inal l e g s  b e in g  a lw ays w a n tin g ;m o u th -p a r ts  
v e B t i g i a l , p a l p i , i f  p r e s e n t ,p a p i l l i f o r m ,n e v e r  d i s t i n c t l y  seg m en ted ; 
o c e l l a r a e  n e v e r  p r e s e n t ;  and s u r a n a l  p ro c e s s  and sub  an a l appendages 
w a n tin g . The l a r v a e  o f th e  O ry ss id a e  a re  s e p a ra b le  on th e  b a s i s  o f 
th e  c h a r a c te r s  g iv en  in  th e  d e f i n i t i o n  o f t h a t  fa m ily .
F a m il ie s  of T e n th re d in o id e a
T h o ra c ic  le g s  p r e s e n t , e i t h e r  no rm al in  form  o r  m o d i f i e d , i f
m o d if ie d ,s e ta c e o u s  o r  f l e s h y  c o n i c a l , i f  c o n ic a l ,h e a d  and body 
d i s t i n c t l y  d e p re s s e d ;u ro p o d s  e i t h e r  p reseA  o r w a n tin g , 
b . T h o ra c ic  l e g s  norm al in  fo rm ,n o t s e t a c e o u s , r a r e l y  m am m a-like; 
u ro p od s u s u a l ly  p r e s e n t j s u b a n a l  appendages w a n tin g ;a n te n n a e  
u s u a l ly  w ith  l e s s  th a n  sev en  seg m en ts , 
c . U ropods p r e s e n t  on a l l  abdom inal s e g m e n ts ; an te n n a e  w ioh s i x
o r  seven  se g m en ts---------------------------------------------------X yelic iae .
cc . U ropods n o t p r e s e n t  on a l l  abdom inal s e g m e n ts ;a n te n n a e  n e v e r
w i t h  more than  f i v e  s egm en ts ------------------------T e n t h r e d i n i d a e .
bb . T h o ra c ic  le g s  s e t a c e o u s ; u ro p od s w a n tin g ; su b a n a l appeuCid^es
p r e s e n t , s e ta c e o u s  5 an te n n a e  w ith  sev en  seg m en ts , v e ry  1 ->n,_,.
_ _;_______ ______________________________________ Fam phil i  i d a e .
T h o ra c ic  l e g s  ru d im e n ta ry ,m a m m a -lik e ,o r  w a n t in g , i i  mamma-IL.e, 
head and body n e v e r  d i s t i n c t l y  d e p re s s e d ;u ro p o d s  w a n tin g ,
b . T h o ra c ic  l e g s  p r e s e n t ; u l t im a te  segm ent w ith  s u r a n a l  p r o c e s s .
c l  c l  *
-4?c . S ubanal app end ag es p r e s e n t , v e s t i g i a l , p a p i l l i f o r m ;
o c e l l a r a e  p r e s e n t j a n te n n a e  w ith  fo u r  o r f i v e  segm en ts.
------------------------------------------------------------------------------ C eph idae .
cc . S u b an a l appendages w a n t in g ;o c e l la r a e  w a n tin g .
. d . A ntennae w ith  th r e e  se g m e n ts ; m e ta s p i r a c le s  f u n c t i o n l e s s ,  
v e ry  much s m a l le r  th a n  abdom inal s p i r a c l e s
_____________________________________________Xi j >hyci r  i  id  a e .
d d . A ntennae w ith  one se g m e n t; m e ta s p i r a c le  f u n c t i o n a l , a s  
l a r g o  as abdom inal s p i r a c l e s - -----------  • S i r i c id a e .
b b . T h o ra c ic  l e g s  w a n tin g ; . ■ ;
w a n t in g .-------------------- .-------------------------------------------- O ry s s id a e .
M acG -illiv ray l 1906) d iv id e d  th e  s u p e r fa m ily  T e n th e d in o id e a  in to
n in e  f a m i l i e s .  They a re  th e  X y e l i id a e ,  P a m p h il i id a e , B la s t ic o to m iu a e ,
T e n th r e d in id a e , X ip h y d r l id a e , S i r i c i d a e , M e g a lo d o n tid a e ,G e p h id a e ,a n d
O ry s s id a e . The f i r s t  two f a m i l i e s  c o n s t i t u t e  th e  g e n e r a l i z e d
3  i>1 € £  .T e n th re d in o id e a  and th e  l a s t  s i x  th e  S p e c ia l i z e d .  T he B la s t ic o u o n ia a e  
and M eg a lo d o n tid ae  b e lo n g  to  th e  p a l e a r c t i c  fa u n a  and a re  n o t  
r e p r e s e n te d  in  N o rth  A m e r i c -t -he4n— t ney 
a re  th e  t a b l e , and—a re - f rm lt te d
48Xy e l  iclaele n g th  13-18  mm.;Larva?- o f medium slz.&}body c a t e r  p i l l a r - l i k e ,  s u b c y l i n d r l e a l ,  f l a t ­
te n e d  on Hie v e n t r a l  a s p e c t ,u n i f o r m  In  d ia m e te r  th r u o u t ,e x c e p t  l a s t  
two segm ents w hich a re  su d d en ly  c o n s t r i c t e d , s t o u t ; se g m e n ta tio n  and 
u s u a l ly  a n n u l a t i o n - d l s t l n c t ; c u t i c l e  s m o o th ; tu b e r c u la te  and s e t i f e r o u s  
b u t n e v e r  s l im y ;c o lo r  g r e e n i s h ,y e l l o w i s h ,w h i t i s h  o r  b ro w n is h ; tu b e rc le s  
when p r e s e n t  b ro w n ish  o r  b l a c k i s h  and s e t i f e r o u s ;p J p th o r a x  w ith  a p a i r  
o f e v e r s ib l e  c e r v i c a l  g la n d s  in  th e  c e r v a c o r ia ;h e a d  c i r c u l a r  in  f r o n t  
a l  c o n to u r ,m o d e ra te ly  l a r g e ,w id th  u s u a l ly  more th a n  o n e - h a l f  th e  
d ia m e te r  o f he th o ra x jm o u th  d i r e c t e d  v e n tra d jh e a d  s l i g h t l y  o v e rla p e d  
by th e  p r o t h o r a x , s p a r s e l y , I f  an y ,an d  in c o n s p ic u o u s ly  s e t i f e r o u s ;  
a n te n a e  lo n g ,c o n s p ic u o u s ,w i th  s i x  and som etim es sev en  seg m en ts ; 
o c u l a r i a  ab o u t o n e - f i f t h  th e  d ia m e te r  of th e  a n te n n a r ia  and lo c a te d  
caudo—d o rsa d  o f i t , e l e v a t e d , o c e l l a r a e  v ery  s m a l l ; e p i c r a n i a l  s u tu r e  
and v e r t i c a l  fu rro w s  p r e s e n t ; m o u th -p a r ts  norm al in  fo rm ;p ro th o ra x  
w ith  a l a r g e ,o f t e n  c o l o r e d , s h i e l d - l i k e  a r e a  on th e  dorsum  and l a t e r a l  
a s p e c t s ; l e g s  co m p a .ra tiv e ly  v ery  sm a ll ,n o rm a l in  form , a l l  t h r e e  p a i r s  
su b e q u a l in  s i z e  to  each  o t h e r ; u ro p od s p r e s e n t  on a l l  abdom inal 
segm ents in c lu d in g  th e  f i r s t  and n i n t h  segm en ts w here th e y  a re  some­
tim e s  re d u c ed  in  s i z e J t y p i c a l  segm ent w ith  lo u r  a n n u le o s # s p i r a c le s  on 
th e  second  a n n u l e t ; l a t e r a l  lo b e  p ro d uced  v e n tr a d ,m o d if ie d  in to  a 
t r i a n g u l a r  lo b e  la te r ,a d  o f uropod  and re se m b le s  in  form  to  i t j n i n t h  
abdom inal te rgu m  w ith  th r e e  a m u le ts { te n th  abdom inal te rgu m  c b h ja t r ic t -  
ed d i s t i n c t l y  and t r a n s v e r s e ly  An i t s  c e p h a l ic  fqjr'th  and w ith  a 
d i s t i n c t  h u m p -lik e  p ro tu b e ra n c e  on th e  meson caudad of th e  c e p h a l ic  
c o B tr ic t io n ,c o n c o lo r o u s  w ith  th e  head and s e t i f e r o u s . t u b e r c l e s j a n a l  
u ropods and v e n t r a l  o r  s u b a n a l lo b e s  d i s t i n c t l y  l a r g e ,c o n t ig u o u s ,  
fo rm in g  a t r i l o b a t e  p rom inence on th e  meson o f th e  t e n t h  s te rn u m , 
su b a n a l lo b e  w ith  a p a i r  o f  s e t i f e r o u s  p ro tiu b ra n c e s  d o rsa d  o f  uropods,
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I n s e c ts  s in g le -b ro o d e d , s o l i t a r y ,  c h e jif ly  exposed  l e a f - f e e d e r s ,  p u p a te  
1 in  e a r th e n  c e l l s  in  th e  g round .
The X y e lid a e  i s  a sm a ll fa m ily  c o n s i s t i n g  o f sev en  g e n e ra  and o f 
a l im i t e d  num ner o f s p e c ie s ,m o s t  o f w h ich  b e lo n g  t o  th e  N o rth  Americas 
fa u n a . The a d u l t s  a re  r e a d i l y  d i s t i n g u i s h e d  fDom a l l  o th e r  Hymenop- 
• t e r a  by th e  p re s e n c e  in  th e  w ings o f th e  f r e e  p a r t  o f th e  v e in  R^.
On v e n a t io n a l  c h a r a c te r s ,  M acG -illivrayO  i 9 o 6 )c ons i de r s  th e  members o f 
t h i s  fm ily  to  be th e  most g e n e r a l iz e d  H ym enoptera k n o w n ,h av in g , 
" d e p a r te d  from  th e  ty p e  o f th e  w ing assum ed f o r  th e  o r i g i n a l  p ro ­
g e n i to r  of th e  H ym enoptera on ly  in  th e  l o s s  o f  th e  f r e e  p a r t  of v e in  
C uo." The g e n e r a ,a t  th e  same t im e ,p o s s e s s  many f e a t u r e s  o f  p ro m in en t 
p r o g r e s s iv e  s p e c i a l i z a t i o n s  w hich  have p ro ceed ed  in  e a c h  c a se  in  a 
d i f f e r e n t  seq u en ce  so  t h a t  a l i n e a r  a rran g em e n t o f  th e  g e n e ra  d o es 
n o t  e x p re s s  t h e i r  t r u e  a f f i n i t i e s .
Over tw e n ty - f iv e  s p e c ie s  have been  r e p o r te d  from  b o r e a l  A m erica. 
Of t h i s  n u m b e r ,fo u r  s p e c ie s  b e lo n g in g  to  a s  many g e n e ra  have been  
| re c o g n iz e d  in  th e  l a r v a l  s t a t e .  A n o th e r u n i d e n t i f i e d  s p e c ie s  f e e d in g  
! on pecan  i s  added in  t h i s  p a p e r . D yarl, 1898 ) d e s c r ib e d  th e  l a r v a e  of 
; M egaxyela m ajo r and X yela  m inor and gave a  d e f i n i t i o n  o f  th e  fa m ily  
I  b ased  on c h a r a c t e r s  found  in  th e s e  s p e c ie s .  He p o in te d  o u t t h a t  th e y  
I  a re  m ost n e a r ly  r e l a t e d  to  th e  Pam ph.ili i d a e .  in e  l a r v a e  Oj. 06ontop .,y  
e s  a v i i n g r a t a  were d e s c r ib e d  by th e  same a u th o r !,1898 ) .  Konow^19Q1 
I  o v e rlo o k ed  D y a r 's  fo rm er p a p e r  and gave in  h i s  a n a l y t i c a l  t a b l e  f o r  
th e  l a r v a e  O dontophyes a v i i n g r a t a  a s  th e  s o le  r e p r e s e n t a t i v e  o f th e  
I  su b fa m ily  X y e l in i .  T h a t Konow was u n f a m i l ia r  w i th  any x y e l id  la r v a e  
I , may be re a s o n a b ly  assum ed from  th e  f a c t  t h a t  he c l a s s i f i e d  them  w i t h 1 
i  th o s e  l a r v a e  w hich  had no u ro p o d s and t h a t  he p la c e d  a q u e s t io n  mark 
b e fo re  th e  a n a l y t i c a l  ite m  "ohne A f t e r b o r s t e n . " The l a r v a e  of 
P le u r o n e u r a ,P a r a x y e la  and P ro to x y e la  a r e  unknown. The d e s c r ib e d
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la r v a e  fe e d  on th e  f o l i a g e  o f h ic k o r y ," b u t te r n u t ,p e c a n , elm , and th e  
s ta rn in a te  f lo w e rs  o f p in e .
The m a te r i a l  a t  hand i s  l im i te d  and d o es  n o t  p e rm it  to  make a 
c h a r a c t e r i z a t i o n  o f th e  g e n e ra . The f o l lo w in g  t a b l e  w i l l  s e rv e  to  
se p a ra te  th e  s p e c ie s :
a . Uropods p r e s e n t  on a l l  abdom inal s e g m e n t,th o se  on th e  f i r s t  and 
n i n t h  segm ent^ som etim es r u d im e n ta ry }t h o r a c i c  le g s  no rm al in  
fo rm ;body  tu b e rc u l ,a te ,  t u b e r c l e s  c o n c o lo ro u s  w ith  th e  head and 
s e t i f j r o u s ; h e a d  cream y^or b ro w n ish  ' r  b la c k ish { a b d o m in a l 
segm ents t y p i c a l l y  w ith  fo u r  a n n u l e t e , f i r s t  a n n u le t  sm ooth, 
n o n - tu b e r c u l a t e ,e r e s c e n t» i c  and c o n fin e d  to  th e  d o r s a l  
a s p e c t , t h r e e  fo l lo w in g  a n n u le t s  c o n v e x ,w ith  t r a n s v e r s e  row of 
s e t i f e r o u s  tu b e r c le s } n o t  on s ta rn in a te  f lo w e rs  o f c o n i f e r s ,
b. Head d a rk  c o lo re d ,b ro w n is h  o r b l a c k i s h ; t e n t h  abdom inal t e r ~  
gum alw ays and p r o th o r a c ic  and n i n t h  ab dom inal te rfea  
u s u a l ly  w ith  d a rk  c o lo re d  p a t c h e s ; t e n t h  te rg u m  b ro w n ish  
o r  b la c k is h J s u b a n a l  lob® w ltn  a. p a i r  o !. w aro —l i k e  Drown 
tu b e r c l e s  w hich  b e a r  b l a c k i s h  brown s e ta e  on th e  d o r s a l
and l a t e r a l  a s p e c t s , l e s s  d e n s e ly  on th e  v e n t r a l  a s p e c t ;
d o r s a l  , ,^ tu b e rc le s  ai^ram jed t y p i c a l l y  as  f o l l o w s ! t  r seconc, cliu
t h i r d  a n n u le t s  w ith  fo u r  to  f iv e ,o n e  f o u r th  a n n u le t  w ith
two o r  t h r e e ; t h e  s u b s t ig m a ta l  and s u rp e d a l  lo b e s  each  w it
a t u b e r c l e ; t h e  d o r s a l  t u b e r c l e s  o f tn e  gfecond a n n u le t
w ith  one to  t h r e e  s e t a e .
c . T u b e rc le s  o f t y p i c a l  abdom inal segm ent a r ra n g e d  as fo llo w  
th e  second and t h i r d  a n n u le t s  w ith  f o u r  t u b e r c l e s  above 
th e  s t i g m a t a  l i n e ,  e a c h  tu b e r c l e  b e a r s  one s e t  a ; th e  
f o u r th  a n n u le t  w ith  two tu b e r c le s ,o n e  on th e  s t ig m a ta l  
' l i n e  w ith  two s e t a e , t h e  o th e r  d o rsa d  o f th e  l i n e  w i th
51one B e ta ;o n  h ic k o ry  and p e c a n .
d . P r o th o r a c ic  te rgu m  w ith  a l a r g e ,d a r k  b row n,m edian  p a tc h  
. whose l a t e r a l  m arg in s co n v erge  to  th e  c e p h a l ic  
m arg in  w here i t  i s  o n e - h a l f  as lo n g  a s  th e  c a u d a l 
m a rg in ? th e  n i n t h  abdom inal te rg u m  w ith  a l a r g e ,d a r k  
. b ro w n ish , p a tc h  on ea ch  s id e  of th e  m e so n ,p a tc h e s
co n v e rg in g  tow ard, th e  c a u d a l m arg in  so t h a t  i t s  cau d a l 
h a l f  i s  n e a r ly  c o n f lu e n t  on th e  m eso n .w ith  a p a i r  o f 
b ro w n ish  t u b e r c l e s  betw een  th e  c e p h a l ic  h a l f ; t e n t h  
abdom inal te rgu m  a lm o st c o m p le te ly  d a rk  brown in  c o lo r ;  
th e  ' i r s t  a n n u le t  o f t y p i c a l  segm ent w ith  th e  d o r s a l  
p a i r  o f t u b e r c l e s  q u a d r a te ,o n e - h a l f  a s  lo n g  as th e  
a n n u l e t ; abdomen w ith  a b ro w n ish , c lo u d y , l o n g i t u d i n a l ,  
d o r s o - l  t e r a l  l i n e  in v o lv in g  th e  d o r s a l  p a i r  o f t u b e r ­
c le s  and e x te n d in g  u s u a l ly  from  th e  second  to  th e  
s e v e n th  abdom inal se g m en ts ;o n  h ic k o ry  and p ecan ;
Y-126 , IS- ................................................ • M egaxyela m ajo r O res.
d d . P r o th o r a c ic  tergum  w ith o u t' a l a r g e ,d a r k  b ro w n ish , median 
p a t c h ,b u t  w ith  a p a i r  o f sm a ll  b l a c k i s h  p a tc h e s  
d i s t i n c t l y  s e p a r a te d  on th e  meson on th e  f i r s t  and 
second  a n n u l e t s , t h e  c e p h a l ic  p a i r  l a r g e r , t r i a n g u l a r ,  
and t h e i r  a p ic e s  d i r e c t e d  l a t e r a l ,  th e  c a u d a l p a i r  
s u b q u a d r a te , f u r th e r  a p a r t  th a n  th e  c e p h a l ic  p a i r ; t h e  
n i n t h  abdom inal te rgu m  w ith o u t  a p a i r  o f  l a r g e  d a rk  
b ro w n ish  p a tc h e s  b u t w ith  two p a i r s  of sm a ll  b l a c k i s h  
p a t c h e s , d i s t i n c t l y  s e p a r a te d  on tla meson, th e  c e p h a l ic  
p a i r  s m a l le r  and s l i g h t l y  f u r t h e r  a p a r t  th a n  th e
c a u d a l p a i r { t e n t h  te rg u m  b l a c k i s h  w ith  i t s  c e p h a l ic
to Mec o n s t r i c t e d  p o r t io n  p a le  o r  c r e a m y ; f i r s t  a n n u le t
52- o f t y p i c a l  abdom inal segm ent w ith  th e  d o r s a l  p a i r  of
tu b e r c l e s  s u b c i r c u l a r ,  J a - t h i r d  a; lo n g  as t  annule '- ; 
abdomen w ith o u t a  b ro w n ish , c lo u d y , l o n g i t u d i n a l ,d o r s o -
m esal l i n e ; on p ec a n ;Y -2 2 7 .............................M egaxyela sp . i .
cc . T u b e rc le s  o f ^ t y p i c a l  abdom inal segm ent a r ra n g e d  a s  f o l lo w s j 
th e  second  and t h i r d  a n n u le ts  w ith  fo u r  to  f i v e  tu b e r c l e s  
above th e  s t ig m a ta l  l i n e , e a c h  tu b e r c l e  b e a i%  two s e ta e ; th €  
f o u r th  a n n u le t  w ith  t h r e e  tu b e r c le s ,o n e  on th e  s t ig m a ta l  
l i n e  and th e  o th e r  two d o rsa d  o f i t ,  e a c h  tu b e r c l e  w i th
two s e ta e ;o n  h ic k o ry  and b u t t e r n u t ; i -228 ............................. .. •
.................................... , ...................O dontophyes a v iin .g r  a t  a D yar.
bb. Head l i g h t  in  c o lo r ,c re a m y  w h ite  o r  p a le  b ro w n ;th e  p ro th o r a c ic  
and th e  n i n t h  and t e n t h  abdom inal t e r g a  w ith o u t  d a rk  co lo re c  
p a t c h e s ; t e n t h  te rgum  l i g h t  b row n; su b a n a l lo b e  w ith  a  p a i r  
of w a r t - l i k e  cream y^ tu b e r c l e s  w hich  b e a r  lo n g  l i g h t  or own 
s e ta e  u n ifo rm ly  d i s t r i b u t e d  on a l l  a s p e c t s } tu b e r c le s  
a r ra n g e d  as f o l lo w s ! th e  second  and t h i r d  a n n u le ts  e i . tu  fo u i 
t u b e r c le s  d o rsa d  o f th e  s t ig m a ta l  l i n e ,  th e  second  tu b e r c l e  
d o rsa d  o f th e  v e n t r a l  one som etim es ru d im e n ta ry  and .,1 te n  
r e p r e s e n te d  b y ^ t in y  s i n g l e  s e t a , t h e  f o u r t h  a n n u le t  w i th  
two t u b e r c l e s ,  one on th e  s t ig m a ta l  l i n e  and th e  o th e r  d o r  sac 
o f i t , t h e  l a t e r a l  lo b e  d iv id e d  in to  th r e e  lo b e s  and each  
w ith  one t u b e r c l e ; t h e  d t r s a l  p a i r  o f  t u b e r c le s  oi th e  f i r s t
a n n u le t  w i th  fo u r  to  f i v e  se ta e } o n  Ulwiu ........................
• ..................................M acroxye 1 a ? f e r r u g in e a  S a y .
a a . U ropods v e ry  s m a l l ; t h o r a c ic  
c u la te ;h e a d  cream y w h ite ;  
th r e e  a n n u le t s ;o n  s ta m in a  
no u ro p o d s ) ...............................
l e g s  rudim entary}b<ody n o t  t u b e r -  
abdom inal segm ents t y p i c a l l y  w ith  
,te  f lo w e rs  o f  p in e  {D yar d e s c r ib e d  
X yela  m inor Dyar..
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P a ip i i i l i i d a o
L arv ae  o f midium s iz e  {body s u b c y l i n d r i c a l ,  s l i g h t l y  f l a t t e n e d  
on th e  v e n t r a l  a s p e c t ; l a t e r a l  lo b e  on th e  v e n t r o - l a t e r a l  m arg in  ' 
d i s t i n c t ,m o d e r a t e l y  la r g e ;b o d y  s le n d e r  to  r o b u s t ; s e g m e n ta tio n  and 
s im u la t io n  d i s t i n c t ; c u t i c l e  m ic r o s c o p ic a l ly  s e t i f e r o u s ,a p p e a r i n g  
[sm o o th ,o f te n  d e l i c a t e , t r a n s p a r e n t ; c o lo r  u s u a l ly  g r e e n is h  o r  cream y 
w h ite ;h e a d  s e m ig lo b o s e ,p ro m in e n t ,a s  w ide a s  t h o r a x ; c o lo r  creamy 
o r  b ro w n ish  o r  b la c k is h ;m o u th  d i r e c t e d  v e n tra d jh e a d  c o m p le te ly  
e x p o s e d ,s p a rc e ly  s e t i f e r o u s ; e p i c r a n i a l  s u tu r e  and v e r t i c a l  fu rro w s
1 p r e s e n t ; a n te n n a e  e x tre m e ly  lo n g ,s e ta c e o u s ,c o n s p ic u o u s ,s e v e n - s e g m e n te d  
I l o c u l a r l a  lo c a te d  v e n t r o - l a t e r a d  o f  a n te n n a r ia e ;m o u th - p a r t s  n o rm al, 
s e ra c o s  p ro d uced  and p ro m in e n t; p ro th o ra x  w ith  s h i e l d - l i k e , u s u a l l y  
b ro w n ish  b road  p a tc h e s  on th e  d o r s a l  and l a t e r a l  a s p e c t s ; th o r a c i c
le g s  m o d i f ie d ,s e ta c e o u s ,s h a r p ly  p o in te d ,s e g m e n ts  c y l i n d r i c a l , d i s t a l  
segm ent v e ry  lo n g  s l e n d e r ,  otJ^Lght n o t  c a rv e d ; t h i r d  abdom inal segm ent 
w ith  fo u r  a n n u le t s  on d o r s a l  and v e n t r a l  a s p e c t s ; s p i r a c l e s  on th e  
second  a n n u le t ju ro p o d s  w a n t in g ;e ig h th  abdom inal segm ent on th e  v e n te r  
mesad o f th e  l a t e r a l  lo b e  w ith  a f l e s h y  p ro tu b e ra n c e  re s e m b lin g  a 
u ro p o d $ n in th  segment c y l i n d r i c a l , s m a l le r  th a n  th e  p re c e e d in g ;  te n th , 
segm ent d e p re s s e d ,ro u n d e d  on. th e  c a u d a l m a r g in ,u s u a l ly  s e t i f e r o u s ,  
som etim es c o n s p ic u o u s ly  s o ,o f t e n  w ith  c o lo re d  p a tc h e s ,a lw a y s  w ith  a  
m edian hook n e a r  th e  ca u d a l m arg in  o f  th e  te rg u m ; su b a n a l lo b e  w ith  a 
ir o f  s e ta c e o u s , th r e e - s e g m e n te d ,c o n s p ic u  
i n s e c t s  one o r  tw o -b ro o d e d ; s p in  s i lk e n  web o r  r o l l s  l e a v e s  t o r  t n e i r  
n e S t s ; s o l i t a r y  o r  g re g a re o u s ;p u p a te  in  th e  g ro u nd .
The P a m p h lll id a e  i s  an e a s i l y  c ir c u m s c r ib e d  fa m ily  -----
I  o r  n in e  g e n e ra  and a t l a r g  number .©f s p e c ie s  w hich  a re  p e c u l i a r  to  uhe 
| h l i s p h e re .
I e x c e p t th e  3 y e l j .d a e , in  th e  p r e s e r v a t io n  o f th e  s u b c o s ta l  v e in  in  th e
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h ind  w in g s . In  t h i s  c h a r a c te r  i t  i s  more g e n e r a l iz e d  th a n  th e  X yelid - 
ae a l t h o  i t  i s  more s p e c i a l i z e d  th a n  t h i s  fe
v e n a t io n . B r isc h k e  and ZaddacM  1865 M is  cu sse d  th e  im m ature s ta g e s  
and b io lo g y  o f  e le v e n  E uropean  s p e c ie s  o f  th e  P a m p h ili id a e  and p o in te d  
o u t t h a t  c e r t a i n  o f  t h e i r  h a b i t s  may be o f taxonom ic s i g n i f i c a n c e .
The l a r v a e  o f th e s e  s p e c ie s  f a l l  i n to  two g ro u p s a c c o rd in g  to  th e  type 
o f n e s t s  th e y  b u i l d .  The f i r s t  g roup  c o n ta in s  th o s e  whose l a r v a e  
b c iild  n e s t s  by ty in g  th e  le a v e s  o f  t h e i r  food  p l a n t s  to g e th e r  w i th  
th r e a d s  o f  s i l k  and a re  e i t h e r  s o l i t a r y  as Lyda o r  g re g a re o u s  as  
E e p h a le ia  a ^ N e u ro to m a . seco n d  g ro u p  c o n s i s t s  o f tl
l a r v a e  b u i ld  n e s t s  by r o l l i n g  th e  edge o f th e  le a v e s  o f  t h e i r  food 
p l a n t  and l i v e  in s id e  th e  tu b e s  so form ed as  P a m p h iliu s . Borne o f 
t h i s  l a t t e r  g ro u p  make p r in ta b le  n e s t s  o u t o f  d e ta c h e d  p ie c e s  o f .leaves 
as P a m p h iliu s  I n a n i tu s  on R osa. The a d u l t s ,h o w e v e r ,a r e  so c lo s e ly  
r e l a t e d  to  ea ch  o th e r  t h a t  R ohw erU 9 \ 1) c o n s id e re d  su ch  a  s u b d iv is io n  
im p r a c t i c a l .  Konow^ i 9 u i , ' , i n  h i s  a n a l y t i c a l  t a b l e  o i utie l a r v a e ,  
in c lu d e d  s ix te e n  s p e c i e s , r e p r e s e n t i n g  f o u r  g e n e r a ,b u t  d id  n o t  
r e g i s t e r  any n e a r c t i c  s p e c ie s .  A cco rd in g  to  t h i s  w r i t e r s  1905 Mhe 
l a r v a e  o f Lyda and C e p h a le ia  fe ed  on c o n if e r o u s  p l a n t s  w h ile  th o s e  o f 
N eurotom a and P a m p h iliu s  a t t a c k  d e c id u o u s s p la n t s . N o th in g  i s  known 
c o n c e rn in g  th e  b io lo g y  o f  A n o p lo ly d a . D y a r tl8 9 5 )  in c lu d e d  in  h is  
t a b l e  te n  n e a r c t i c  fa m p h il.id s  b u t ,  e x c e p t in g  P a m p h iliu s  o c r e a tu s ,  a l l  
w ere u n i d e n t i f i e d  and many w ere ta k e n  from d e s c r i p t i o n s  g iv en  by 
P ackard^  1 8 90 ).
Of a b o u t f i f t y - f i v e  n e a r c t i c  s p e c ie s  r e p r e s e n t in g  seven  g e n e ra ,
A c a n t h o i y ea , I t y c o r s i i  l a l e i a ,  Caenolyda, N eurotom a, f .a m p h il iu s , and
A n o p lo ly d a ,o n ly  f iv e  s p e c ie s  have been  i d e n t i f i e d  in  th e  l a r v a l  
s ta g e .a n d  th e  food p l a n t s  o f  ab o u t s i x  s p e c ie s  re c o rd e d .
Pour i d e n t i f i e d  and s e v e r a l  u n i d e n t i f i e d  s p e c ie s  have seen
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exam ined. I t  i s  n o t p o s s ib l e  to  d e f in e  th e  genera, w i th  t h i s  l im i t e d  
m a t e r i a l ; t h e  s p e c ie s  s tu d ie d  can me s e p a r a te d  as f o l lo w s ;
a . Subanal appendages w ith  th e  second  segm ent lo n g e r  th a n  o r  su b ­
e q u a l to ' th e  t h i r d  se g m e n t,n e v e r  d i s t i n c t l y  s h o r t e r ;h e a d  
u s u a l ly  d a r k ly  c o lo r e d ; t e n th  abdom inal te rgu ra  w ith  c o lo re d  
p a tc h e s .
b . S ubanal appendages w ith  th e  seco n d  segm ent su b e q u a l in  l e n g th  
to  th e  t h i r d , a l l  segm ents b l a c k ; f i r s t  segm ent lo n g e r  th a n  
th e  d i s t a l  two segm ents t o g e t h e r ; head b la c k ;  body o l iv e
g ree n  w ith  y e l lo w is h  l a t e r a l  lo b e s ;o n  s p r u c e ; P a c k a rd -3 5 .
. ............................................................................................. P a m p h ilid  sp . 1.
bb . S ubanal appendages w ith  th e  second  segm ent lo n g e r  th a n  t h i r d  
w hich i s  u s u a l ly  d a rk e r  In  c o lo r  th a n  th e  o t h e r s ; f i r s t  
segm ent lo n g e r  o r  su b e q u a l to  th e  d i s t a l  tw o 'se g m e n ts  
t o g e t h e r ; head d a rk  brown to  g re e n ,
c. Head g r e e n ; t e n th  abdom inal tergum  w ith o u t  c o lo re d  p a tc h e s ;  
body g r e e n ; su b a n a l app end ag es w ith  th e  second  r.u.ngi.o-e t - 
and t h i r d  segm ent b la c k ;o n  P in u s  s t r o b u s ; P a c k a rd -8 3 .
........... .......................................................... Pamphilid sp.2.
■ cc . Head n o t  g r e e n ,u s u a l ly  b r o w n is h ; te n th  abdom inal tergum
w ith  o r  w ith o u t c o lo re d  p a tc h e s ;b o d y  n o t g re e n ish ,so m e tim e  
r e d d is h  o r  o l iv a c e o u s ; su b a n a l ap p end ag es u s u a l ly  w ith  
segm en ts b ro w n ish ;o n  P in u s  and A b ies ,
d . Head brown to  y e l lo w is h ,
e . Head d a rk  brow n.
f .  Head p a l e r  a lo n g  e p ic r a M a l  a r m s ;c e r c i  w ith  f i r s t
segm ent su b e q u a l i n  l e n g th  w ith  o th e r s  pmrfc to g e th e r ;  
a l l  segm en ts p a le  to  l i g h t  b row n ; le n g th  25 mm.;
w id th  of h e a d ,3 mm.; body r o b u s ^ la r g e ; fo l lo w in g  
p a r t s  d a rk  b ro w n :h ead  e x c e p t a lo n g  e p i c r a n i a l  arm s, 
p r o th o r a c ic  s h i e l d s , t h o r a c i c  s u rc o x a l  lo b e ,c o x a e ,  
s t e r n a  betw een  th o r a c i c  l e g s , c e r v i c a l  a c l e r i t e s ,  
m ark ings on th e  t e n th  abdom inal se g m e n t,c a u d a l 
hook, and an t  enn a e ; o c e 11 a r  ae b l a c k ; c a n d a l hook 
s h o r t  and e r r e c t ; t e n t h  abdom inal te rgu m  w ith  a p a i r  
o f  l a t e r a l  p a tc h e s ,n o t  co n n ec ted  a lo n g  ca u d a l 
m a r g in ; te n th  abdom inal s te rn u m  w ith  a  m edian brown 
p a t c h , d i s t i n c t l y  rounded  on c e p h a l ic  m a rg in ;s u b -  
a n a l ap p end ag es l i g h t  b r o w n , f i r s t  segm ent e q u a l 
in  l e n g th  to  o th e r  two ^artT t o g e th e r ,  segm ent b 
lo n g e r  th a n  3» th o r a c ic  l e g s  w ith  f i f t h  segm ent 
a s  lo n g  a s  f o r t h ,  and t h i r d  t o g e t h e r ; antennaatftk 
fo rm u la : ( 2 , 5 ) , 3 , 6 ,  M 4 , 7 )  ; c u t i c l e  d i s t i n c t l y  
r e t i c u l a t e , e a c h  a r e a  b r ^ f i i s h ; th r e e  sp ec im ens in  
M acG -illiv ray  c o l l e c t i o n  b e a r in g  la b e l" C e p h a le ia  sp . 
n o .8 3 9 ,?  M aine". tT he i d e n t i f i c a t i o n  i s  open to  
q u e s t i o n ,b u t , s in c e  th e s e  l a r v a e  a r e  r e a d i l y  d i s ­
t in g u is h e d  from  th e  l a r v a e  o f  P a m p h iiiu s  and N euro- 
toma by th e  c h a r a c te r s  u sed  in  th e  t a b l e - h e r o , saey 
may be c o n s id e re d  t e n t a t i v e l y  a t  l e a s t  as r e p r e s e n t ­
in g  th e  genus C e p h a l e i a . C e p h a l e i a  sp . i . 
f f .  Head n o t  p&.er a lo n g  e p i c r a n i a l  a r ra s ,b u t u n ifo rm ly  
b ro w n ish .
g . Head p itc h -b ro w n ;b o d y  p in k ip h , r e d d i s h  crow n;on
s p ru c e ;P a c k a rd - 36 .  .......................... P a r a p h i l ia  s p . 3 .
gg . Head h o rn -b ro w n ;body ho rn  b ro w n ,su b a n a l appendages 
w ith  f i r s t  segm ent lo n g e r  th a n  o th e r  two ***% to g e te  1
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t h i r d  segm ent b ro w n ; on F in u s s tro b U $ P a c k a rd -8 4 .
.................................................. .................. .. P a m p h ilid  sp . 4,
e e . Head y e l lo w is h  to  b ro w n ish  y e llo w ;b o d y  p a le  b r i c k - r e d ,  
y e l lo w is h ,e a c h  segm ent w ith  a  l a r g e  r e d d is h  sp o t on 
th e  s p l r a c u l a r  l i n e ; s u b a n a l  appendages w ith  f i r s t  
segm ent su n e q u a l in  l e n g th  to  o th e r  tw o J&&. to g e th e r ;  
a l l  segm ents b la c k is h ;o n  P in u s  s t r o b u s ; P a c k a rd -85 .
............ ..................................... .............................. P a m p h llid  s p .5 .
dd . Head p a le  r e d ,w i th  a b la c k  s p o t  on t b  f ro n tJb o d y  r e d d is h  
o liv e ,-g re e n  w ith  p u r p l i s h  m e so -d o rsa l l i n e ; o n  A u s tr ia n  
p i n e ; c l o s e l y  r e l a t e d  to  Lyda C a m p e s tr is ; P a c k a rd -8 2 .
.......................................................................................P a m p h ilid  s p .6 .
aa . S u b an a l appeddages w ith  th e  seco n d  segm ent d i s t i n c t l y  s h o r t e r  
th a n  th e  th i r d jh e a d  v a r io u s ly  c o lo r e d ,b la c k i s h  to  p a l e ; t e n t h  
abdom inal te rgum  e i t h e r  w ith  o r  w ith o u t  c o lo re d  p a tc h e s ,
b . T en th  abdom inal tergum  w ith  a c o lo re d  p a tc h  on e a c h  s id e ,
m edian t r i a n g u l a r  p a tc h  betw een  th e  c e p h a l ic  ends o f  l a t e r a l  
p a tc h e s  w a i t i n g ; l a t e r a l  p a tc h e s  co n n ec ted  a lo n g  th e  c a u d a l 
m arg in  o f te rg u m ;s te rn u m  w ith  a  l a r g e  c o lo re d  p a tc h ,
c . Head b la c k is h  o r  d a rk  b ro w n is h , in  y o un g er sp ecim ens p a le  
b ro w n ;su b a n a l appendages w ith  f i r s t  segm ent lo n g e r  th a n  
o th e r  two p u t t o g e t h e r , t h i r d  lo n g e r  th a n  s e c o n d ,a l l  
segm en ts b ro w n ,th e  t h i r d  d a r k e r ; c e r v i c a l  s c l e r i t e s  p a le  
b ro w n ,d o rs a l  and l a t e r a l  s h i e ld s  o f  p r o th o r a x  p a le  to  
l i g h t  b ro w n ,p a tc h e s  on th e  u l t im a te  segm ent b ro w n ish ; 
body w ith  a p in k  d o r s a l  l i n e  on th e  m eso n ;a n ten n ae  in
m atu re  sp ecim ens w ith  f o r m u la , 2^ ,3 ,5 ) , 1> 7 > 6 );o c u la r iu m  
ab o u t o n e - th i r d  th e  d ia m e te r  o f  a n t e n n a r i a ; o c e l l a r a e  
s m a l l , e c c e n t r i c , n e a r  th e  m esal m argin o f o c u la r iu m ;
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m o u th -p a r ts  b ro w n is h ; le n g th  19 mm. ; w id th  of head , 1 .9  ram.;
on w ild  c h e rry ;G  ...............M eurotoma f a s c i a t a  N o rto n .
cc . Head l i g h t e r  in  c o lo r ,y e l lo w is h ,s o m e tim e s  b ro w n ish  y e llo w ;
su b a n a l appendages w ith  f i r s t  segm ent su b e q u a l to  o th e r
two to g e th e r ,  a l l  segm ents b la c k ; f o l lo w in g  p a r t s
b l a c k i s h :p r o th o r a c i c  s h i e l d s , t h o r a c i c  le g s ,m a r k in g s  on
. u l t im a te  seg m en t, su b a n a l a p p e n d a g s ,o c u la r i a , th o r a c ic
s t e r n a ; t h e  b la c k  m ark ings o f  t e n t h  abdom inal tergum
co n n ec ted  a lo n g  th e  c a u d a l m a rg in ; b la c k  m ark ing  o f t e n t h
ste rn u m  l a r g e ,  c o m p le te ly  c o v e r in g  t h ^ t e m u m ,  and w ith  i t s
c e p h a l ic  m arg in  betw een  th e  su b a n a l ap p end ag es s t r & ig n t ,
a n te n a e  w ith  fo rm u la , O ,  5),2, t ,7 ,  ^6 , 4 ; ; l e n g th  18 ram. ;
w id th  o f h ead , 1 .7  ram.;on PlumjG- , .  ...............................  '
. . .  .................................................. N eurotom a in c o n s p ic u a  N o rto n .
bb. T en th  abdom inal tergum  e i t h e r  w i th  a c o lo re d  p a tc h  on e a ch
s id e  and w ith  a m edian t r i a n g u l a r  p a tc h  betw een  th e  cep h a lic
ends o f th e  l a t e r a l  p a tc h e s  alw ays p r e s e n t , 1a t e r a !  p a tc h e s
som etim es n o t c o n n ec ted  a lo n g  th e  c a u d a l m arg in  o f th e  
te rg u m ,s te rn u m  w ith  a  l a r g e  c o lo re d  p a t c h ,o r  th e  tergum
w ith o u t  c o lo re d  p a tc h e s  and th e  s te rn u m  e i t h e r  w ith  a p a i r  
o f sm a ll round  s p o ts  o r  w ith o u t  m a rk in g s , 
c. T en th  abdom inal te rgu m  w ith  two l a t e r a l  and one m esal
t r i a n g u l a r  p a tc h  and s te rn u m  w ith  a l a r g e  c o lo re d  p a tc h ,
d . Head b la c k is h jb o d y  g r e e n is h  w h i t e ; su b a n a l appendages
w ith  th e  f i r s t  segm ent lo n g e r  th a n  o th e r  two to g e ­
t h e r ,  a l l  segm ents p a le  b ro w n ,th e  t h i r d  som etim es 
d a r k e r ; fo l lo w in g  p a r t s  b la c k is h :h e a d  u n ifo rm ly , an ten iiae , 
p r o th o r a c ic  s h i e l d s , t h o r a c i c  l a t e r a l  lo b e ,m a rk in g s  on
u l t im a te  seg m en t, s u r a n a l  hook, c e r v i c a l  sc  l*et’i t e s , and 
c o x a e ;a n te n n a e  w ith  fo rm u la , <3,2  J , 5 , i , 7 , ^ 4 , 6 ; je i& h th  
u ro n e re  w ith  ofpalrof m arg in a l v e n t r a l  g la n d s  accom pan i­
ed by c a u d a l p o r t io n  o f th e  l a t e r a l  lo b e , b o th  p a le  
b ro w n ;n e s ts  made by r o l l i n g  edges of le a v e s  c u t  a c ro s s  
from  th e  m arg in  to  th e  m id r ib ; g r e g a r e o u s ; in  l i f e  body 
g l o s s y ,w h i t e , f l e s h y  r e d d is h  t i n t  d i f f u s e d  o v er th e  body; 
an te n n a e  and su b a n a l appendages w h i t i s h ; l e n g t h  19 mm,; 
w id th  o f h e a d ,1.9  mm.;on C o rn u s ;Y -125.
...................................... ................ ............................ P a m p h iliu s  s p . t .
dd . Head l i g h t  b ro w n ,w ith  a b la c k  sp o t on th e  apex  o f  f r o n t ;  
su b a n a l appendages w th th e  f i r s t  segm ent su b e q u a l in  
l e n g th  to  o th e r  two jw ft to g e th e r , tw o  p ro x im a l segm ents 
c r e a m y ,th ir d  deep  brow n;body w h i t i s h  g r e e n ; o c u l a r i a  
b ro w n ,a  b la c k  s p o t a t  th e  o r ig in  o f hhe e p i c r a n i a l  arm s; 
fo l lo w in g  p a r t s  b ro w n :th o ra c ic  s h i e l d s , c e r v i c a l  s c l e -  
r i t e s , a n d  m ark ings on th e  u l t im a te  se g m en t; t e n t h  abdom­
i n a l  tergum  w ith  a m edian c e p h a l ic  t r i a n g u l a r  p a tc h  
be tw een  th e  l a t e r a l  p a t c h e s isu h n a l appendages w ith  th e  
f i r s t  segm ent as lo n g  a s  o th e r  two -put t o g e th e r ,  second  
segm ent lo n g e r  th a n  O ne-hal felt he l e n g th  o f  th e  t h i r d ;  
t h o r a c i c  l e g s  p a le  o r  c ream y ^ ; a n te n n a e  beyond th e  f i r s t  
segm ent deep  b ro w n ,w ith  f o r m u la ,^ 2 , 3 , 5 ) , l , 7 , ^ 4 ,6 ) ;  
l e n g th  1 .9  mm.; w id th  o f h e a d , l . t t  mm.;on B la c k b e r ry ;
G-. ...................................................................P a m p h iliu s  den t a t  us MacG.
. T e n th  abdom inal te rgum  w ith o u t c o lo re d  p a tc h e s ,  
d . T en th  abdom inal s te rn u m  w ith o u t  a p a i r  o f sm a ll  c o lo re d
patches.
e . Head u n ifo rm ly  p a le  brow n; su b a n a l appendages w ith  th e
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f i r s t  segm ent as ’’ ong a s  o ta  r  two to ., t h e r ,  th e  
second  s h o r t e r  th a n  th e  th is fc d ,a ll  segm en ts p a le  brown 
o c u l a r i a  l a r g e ,  ab o u t o n e - th i r d  th e  d ia m e te r  o f  an te r .- 
n a r i a ,b l a c k ; f o l l o w i n g  p a r t s  b l a c k i s h  brown in a rro w  
p r o th o r a c ic  s h i e l d s , c e r v i c a l  s c l e r i t e s , a n d  a n te n n a e ; 
s u r a n a l  hook brown w ith o u t c o lo re d  b a s e ; an te n n a e  
w ith  f o r m u la ^ ,  3 ), 5, i , 7 , 14 , 6 ) ; l e n g th  12 mm. ; w id th  
o f head , i ,5  ram. ; h o s t  unknown ;Y -163- 3 . <, T h is s p e c ie s
re se m b le s  c lo s e ly  P .p e r s i c u s  Macg. ....................................
............................................................................... P a m p h lliu s  s p .2 .
e e . Head n o t  u n ifo rm ly  p a le  b ro w n ,v e r te x  b ro w n ,f ro n t  w ith
a  brown s p o t j s u b a n a l  appendages w ith  th e  f i r s t  segment 
a s  lo n g  as o th e r  two p at  t o g e t h e r , d i s t a l  two segm ents 
b r o w n is h ; f o i l  owing p a r t s  b ro w n ;p ro th o rc lc  s h i e l d s ,  
c e r v i c a l  s c l e r i t e s , a n t e n n a e , a n d  s u r a n a l  h o o k ;le g s  
p a le  b ro w n ,d a rk e r  in  young sp e c im e n s ; le n g th  17 mm.; 
w id th  o f head 1.8 ram. ; on B la c k b e rry  
................... ............. .............................................P a m p h iliu s  s p .3 .
d d . T en th  abdom inal s te rn u m  w ith  a  p a i r  o f  sm a ll co lo re d
s p o t s ;head  p a le  to  l i g h t  b ro w n ,f ro n t  som etim es w ith  a  
brown s p o t ,u s u a l l y  w ith o u t  i t j s u b a n a l  appendages w ith  
th e  f i r s t  segm ent su b e q u a l in  l e n g th  to  o th e r  two
t o g e t h e r , t h e  second  S h o r te r  th a n  th e  t h i r d  s e g m e n t ,a l l  
segm ents p a le  to  b r o w n is h ;o c u la r ia  and m an d ib le s  a t  
d i s t a l  end b la c k i s h  b row n ; s u ra n a l  hook brown w ith  i t s  
b ase  p a l e ; an te n n a e  b^gw njt e n t h  abdom inal to rgum  w ith o u t 
c o lo re d  p a tc h e s ,s te r n u m  w ith  sm a ll ,b ro w n ,ro u n d  s p o t  on 
each  s i d e j l e g g t h  16 mm.;w id th  of h e a d ,1.6 mm.; la r v a e
s o l i t a r y , l e a f - e d g e r o l L e r s ; on C o rn u s ;M~......................P a m p h iliu s  o c r e a tu s  Say.
B la s t !  c o t  oruidae
The B la s t lc o to m id a e  c o n ta in s  a s in g le  genus and s p e c i e s , B l a s t i -  
co to n a  f i l i c e t i  K lu g ,w h ich  i s  c o n f in e d  to  c e n t r a l  and e a s t e r n  E urope. 
I t  i s  an a r c h a ic  ty p e . The s y s te m a t ic  p o s i t i o n  o f t h i s  un ique 
s p e c ie s  has been  c o n s id e re d  d i f f e r e n t l y  by p r a c t i c a l l y  e v e ry  w r i t e r  
whJ) has s tu d ie d  i t .  M a c G -illiv ra y U 906 )h as sh o w n ,h o w e v e r ,th a t i t  la  
in  c e r t a i n  o f i t s  c h a r a c te r s  c lo s e ly  a l l i e d  to  th e  X y e lid ae  and Pam- 
p h l l i l d a e ,w h i l e  in  o th e r s  i t  a p p ro x im a te s  th e  T e n th re d in id a e  and t h a t ,  
i t  i s  in te r m e d ia te  in  p o s i i t o n  betw een  th e s e  two g ro u p s .
B ecause o f i t s  taxonom ic p o s i t i o n , i t  i s  h ig h ly  d e s i r a b l e  to  know 
th e  c h a r a c te r s  o f  th e  l a r v a e  o f t h i s  s p e c ie s  b u t u n f o r tu n a te ly  th e  
l i t e r a t u r e  i s  v o id  o f  in f o r m a t io n s ' in  re g a rd  to  th e  im m ature s ta g e s  
and t h i s  i n t e r e s t i n g  s tu d y  must a w a it  f u tu r e  d i s c o v e r i e s .
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T e n th re d in ld a e
L arv ae  from  v ery  sm a ll to  v e ry  l a r g e , l e n g t h  10-40 mm.; c a t e r p i l l a r
|fl i k e , l e a f - f e e d e r s , l e a f - m i n e r s , o r .  O d t - b o r e r s jbody c y l i n d r i c a l , t h o r a x  
u s u a l ly  l a r g e s t  in  d ia m e te r ,b o d y  ta p e r in g  ca u d ad ,so m e tim es f l a t t e n e d  
on th e  v e n t r a l  a s p e c t , l e a f - m in e r s  d e p r e s s e d ; g r e e n is h  o r v a r io u s ly  
c o lo re d  w ith  o r w ith o u t  d i s t i n c t  m a r k in g s ; s m o o th ,g la b r o u s ,s e t i f e r o u s ,  
t u b e r c u l a t e , o r  s p in o u s ; se g m e n ta tio n  u s u a l ly  and a n n u la t io n  som etim es 
d i s t i n c t ; t h i r d  abdom inal segm ent w ith  6, 7 , 5 , 4 , 3 , o r  2 a n n u le t s  in  th e  
o rd e r  o f frequency{som e o f a n n u le ts  u s u a l ly  s e tu f e r o u s  and o f te n  w itn  
g la n d u b a e Jt h o r a c i c  l e g s  alw ays p r e s e n t ,u s u a l l y  w e ll  d e v e lo p e d , ty p ic a l '
a p p a re n t tyl y  w ith  f i v e  se g m en ts ,so m etim es w ith  th r e e ,  f o u r , o rAs ix  segm ents b u t  
a lw ays w ith  d i s t i n c t  t a r s a l  c la w s ; le g s  r a r e l y  r u d im e n ta r y , f l e s h y ,  
i n d i s t i o t l y  segm en ted  and w ith o u t  t a r s a l  c la w s ju ro p o d s  p r e s e n t  u s a l l y  
on abdom inal seg m en ts 7 -7  and 10 o r 2-8 .and 10, o c c a s io n a l ly  th e  sev en ­
th  and t e n t h  p a i r  w a n t in g ,r a r e ly  a l l  u ro p od s o b s o le te jh e a d  t y p i c a l l y  
s e m ig lo b o s e ,s e t i f e r o u s ,w i th  o r  w ith o u t d i s t i n c t  m ark ings o r  u n ifo rm ly  
b r o w n is h ,b la c k is h ,o r  g r e e n is h ;a n te n n a e  a lw ays p r e s e n t ,n e v e r  w ith  
more th a n  f i v e  s e g m e n ts ; o c e l l a r a e  a lw ays p r e s e n t ,o n e  on eacm s id e ,  
m a x i l la ry  and l a b i a l  p a lp i  t y p i c a l l y  w ith  f o u r  and t h r e e  segm ents 
r e s p e c t i v e l y ,n e v e r  o b s o l e t e , r a r e l y  red u ced  in  num ber oi segm en ts c ly -  
peus u s u a l ly  w ith  two o r  th r e e  s e ta e  on s id e jm a n d io le s  u s u a l ly
w ith  one to  fo u r  s e t a e { t e n th  abdom inal te rg u m  w ith o u t  s u r a n a l  p ro c e s s  
and some tim e s  w ith  c a u d a l p r o tu b e r a b c e s {su b a n a l ap p end ag es n ev e r 
p r e s e n t ; e p i c r a n i a l  s u tu r e  and v e r t i c a l  fu rro w s  u s u a l ly  p re s e n t{ m e ta -  
s p i r a c l e s  f u n c t io n le s s ,  o b s o le te ,  o r v e ry  much, s m a l le r  th a n  abdom inal 
s p i r a c l e s { v a r io u s  g la n d s  som etim es p r e s e n t .  '
The T e n th re d ln id a e  c o n ta in s  tw e n ty - fo u r  s u b f a m i l ie s  o i 
f iv e  a re  n o t  r e p r e s e n te d  in  th e  n e a r c t i c  fa u n a . The s u b f a m i l ie s  in  
th e  U n ited  S t a t e s  and Canada a re  as f o l  lows i D ip r io n  inae,E rnp ay t l n a e ,
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S e la n d r i in a e ,D o le r in a e ,  P h y ll  o to m ln a e , Lyc a o t in a e , T e n th r e d in in a e ,  Cim- 
b ic in a e ,H o p lo c a m p in a e ,D in e u r in a e ,M o n o c te n In a e , C la d i in a e ,  N em atinae , 
B le n n o c a m p in a e ,F e n u s in a e ,S c o lio n e u r in a e ,H y lo to m in a e ,S c h iz o c e r in a e , 
and Ac o rd u le  ce r  In  a e . Of th e s e ,  Lyc3|gt in a e , D in eu r in a e ,  and M onocten inae 
have n o t  been  a v a i l a b le  f o r  s tu d y .
S u b fa m ilie s  o f T e n th re d in id a e
a . T h o ra c ic  le g s  norm al in  fo rm ,f iv e - s e g m e n te d ; i f  m o d i f i e d , t a r s a l  
c law s alw ays p r e s e n t ;u r o p o d s  u s u a l ly  w e ll  d e v e lo p e d ,
b . U ropods p r e s e n t  on abdom inal segm en ts S-8 and 10; an te n n a e  
e lo n g a te  co n ica l^  u s u a l ly  w ith  f i v e  seg m en ts ,
c. T h o ra c ic  l e g s  w ith  f i v e  se g m en ts ,n o rm a l in  form .
d . T h ird  abdom inal segm ent on dorsum  w ith  s i x  a n n u le t s ,
e .  A ntennae c o n ic a l ,w i th  f iv e  seg m en ts .
f .  Labrum b i l a t e r a l l y  sy m m e tr ic a l ; le g s  w ith  t i b i a  s h o r t ­
e r  th a n  fe m u r ,t a r s a l  claw s s h o r t , s t r o n g l y  cu rv e d ,
g. Body r a t h e r  s l e n d e r , t a p e r i n g  c a u d a d .w ith o u t sm a ll
d i s t i n c t  t u b e r c l e s ; t e n t h  abdom inal t e r g t o  w ith o u t 
sm a ll t u b e r c l e s , i f  c a u d a l p ro tu b e ra n c e s  p r e s e n t ,  
p r o th o r a x  w ith  two and m eso th o ra x  w ith  one 
co n sp ic u o u s  d o r s a l  p r o tu b e r a n c e ; head n e v e r  s h in y ,
j e t  b la c k ,b o d y  n e v e r  y e l lo w is h  w h i t e . . .................
.......................................................E m phytinae^ in  p A r t ).
gg. Body r a t h e r  r o b u s t ,u n i f o r m  in  d ia m e te r  th r u o u t ,w i th  
■ sm a ll d i s t i n t  t u b e r c l e s ; t e n t h  abdom inal te rgu m
w ith  several sm a ll p r o t u b r a n c e s , i f  w ith o u t ,h e a d  
s h i n d y , j e t  b la c k ,b o d y  y e l lo w is h  w h ite .
................................................ B len n ocam p in ae[ in  p a r t ).
f f . Labrum n o t  b i l t o r a l l y  sy m m etr ica l b u t  d i s t i n c t l y  
a s y m m e tr ic a l ; le g s  w ith  t i b i a  lo n g e r  th a n  fetau'r,
64
t a r s a l  c law s s l e n d e r ,o n ly  s l i g h t l y  cu rv e d .
................................................................................ . .D o le r in a e .
e e . A ntennae n o t  c o n i c a l ,w i th  th r e e  s e g m e n ts , th e  t h i r d
segm ent e r ^ e c t  and p e g - l i k ' ...................D ip r io n in a e .
dd . T h ird  abdom inal segm ent on d o r s i t  w i th  more: o r  le h s  th a n  
s ix  a n n u le t fc. . ‘ • ' " . ' ' '*
e . T h ird  abdom inal segm ent oh dorsum  w ith  sev en  a n n u le t s ;  
body w ith o u t  co n sp ic u o u s  b ran c h ed  s p in e s  o r tu b e r c le s ,
f .  A ntennae c o n ic a l ,w i th  f i v e  se g m e n ts jla b ru m  w ith o u t  
se co n d a ry  l o n g i t u d i n a l  s u tu r e s ,
g . U ropods s e t i f e r o u s ; c ly p e u s  w ith  th r e e  s e ta e  on each  
s i d e ; m and ib le  w ith  two s e ta e j la b r u m  w ith o u t a 
m edian l o n g i t u d i n a l  d e p r e s s io n .
............................................................ S e la n d r i in a e ^ in  p a r t ) .
Emphyt in a e  t, in  p a r t ).
gg . U ropods g la b r o u s ; c ly p e u s  w ith  two s e ta e  on each
s i d e ; m an d ib le  w ith  1-4 s e ta e j la b r u m  w ith  o r  w i th ­
o u t a. m edian l o n g i t u d i n a l  d e p r e s s io n ,
h. Legs w ith  t i b i a  m i n u t e ,d i s t i n c t l y  s h o r t e r  and
s m a l le r  th a n  fem u r; m a x il la e  w ith  s t i p e s  w ith o u t 
c e p h a lo - v e n t r a l  t r i a n g u l a r  p r o j e c t i o n ;  
m an d ib le s  w ith  two s e ta e ; la b r u m  w ith o u t  a  media; 
l o n g i t u d i n a l  d e p r e s s io n .
.................................................. ....S e la n d r l in a e ^ in  p a r t ) .
hh . Legs w ith  t i b i a  l a r g e ,  u s u a l ly  su b e q u a l to  o r 
■ lo n g e r  th a n  fe m u r ;m a x il la e  w ith  s t i p e s  w ith
c e p h a lo - v e n t r a l  t r i a n g u l a r  p r o je c t io n ;m a n d ib le s  
w ith  1 ,2 ,o r  3 -4  s e ta e j la b r u m  w ith  o r  w ith o u t  
sh e d ia n  l o n g i t u d i n a l  d e p r e s s io n ,  i f  w itiiiu it.,
L - _________ ______ _
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_ m e- s e r a ? . . T e n th r e d in i r ia e .
f f .  A ntennae n o t  c o n i c a l ,w i th  one seg m en t;lab ru rn  w ith
se c o n d a ry  l o n g i t u d i n a l  s u tu r e s ; s m a l l  h u t  d i s t i n c t
c re s c e n tim e  g lan d u b ae  d o rsa d  of s p i r a c l e s ...............
.......................... ...... Cimbicinae.
e e . T h ird  abdom inal segm ent on dorsum  w ith  f i v e , r a r e l y
th r e e  to  f o u r , a n n u l e t s ; body w ith  c o n sp ic u o u s  b ran ch ed
s p in e s  o r t u b e r c l e s .................B lenn  oc ampin ae (,in  p a r t ; .
cc . T h o ra c ic  le g s  w ith  fo u r  s e g m e n ts ,m o d if ie d ; body w ith  th o r a x  
som etim es c o n s p ic u o u s ly  s w o l l e n , t a d - p o l e - l i k e ; t h i r d
abdom inal segm ent w ith  s i x  a n n u l e t s ...........................................
...............................................................................P h y llo to ra in a e ^ in  p a r t ; .
bb. U ropods on abdom inal segm en ts 2-7  and t o , r a r e l y  on 2 -7  o r
2-6 and tU.
c . T h o ra c ic  le g s  w ith  f i v e  se g m en ts ,n o rm a l in  fo rm ;u ro p o d s 
on abdom inal segm ents 2-7 and e i t h e r  w ith  o r w ith o u t  
th e  Anal . u ro p  od s .
d . U ropods on th e  u l t im a te  segm ent p r e s e n t ; e i t h e r  no rm al and 
s e p a r a te d  o r fu se d  on th e  meson fo rm in g  a s in g le  p r o ­
tu b e ra n c e .
e . A nal u ro p o d s norm al and s e p a r a te d .
f .  A ntennae w ith  f iv e  se g m e n ts ; t h i r d  abdom inal segm ent 
w ith  s i x  a n n u l e t s ; t e n t h  abdom inal te rg u m  w ith
s e v e r a l c a u d a l p r o tu b e r a n c e s . . . . . . . . . . . .  I * - - i
Ho p 1 o c amp in  ae ( in  p a r t ).
f f .  A ntennae w ith  f o u r , r a r e l y  t h r e e , s e g m e n ts ; t h i r d  
abdom inal segm ent u s u a l ly  w ith  l e s s  tn a n  s i x  
a n n u l e t s ; t e n t h  abdom inal te rgum  w ith  o r  w ith o u t 
c a u d a l p r o tu b e r a n c e s .
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g. A bdom inal segm ents 1-7 on v en tro -m eso n  w ith  an 
e v e r s l b l e  g la n d ;body o f te n  w ith  c o n sp ic u o u s  
num erous s e t a e , s e t a e  a r i s i n g  from  d i s t i n c t  t u b e r ­
c l e s  ; an te n n a e  w ith  fo u r  seg m en ts ,
h . Body w ith  num erous coxxspieuous m u t i s e t i f e r o u s  
t u b e r c l e s ,  e a c h  t u b e r c l e  b e a r in g  s e v e r a l  lo n g  
se ta e ,s o m e  o f  w hich a r e  d i s t i n c t l y  lo n g e r  th a n  
o t n e r s ; t h i r d  abdom inal segm ent w ith  fo u r  
ax in u ie ts , a n n u le t  1 w ith  a  t r a n s v e r s e  row of 
s e t a e ,a n n u l e t s  2 and 3 w i th  a  t r a n s v e r s e  row 
o f a e t i f e r o u s  t u b e r c l e s ; t e n t h  abdom inal te rgu m  
n e v e r  w ith  c a u d a l p ro tu b e ra n c e s  a l t h o  w ith
num erous lo n g  s e t a e ; s e t a e  b a rb e d ...................
..................................................................... C la d i ln a e .
hh. Body w ith o u t num erous c o n sp ic u o u s  m u l t i s e t i f e r o u s  
t u b e r c l e s ,  i f  t u b e r c l e s  p r e s e n t , t h e y  do n o t  b e a r  
s e v e r a l  lo n g  s e ta e  some o f  w hicn  a r e  d i s t i n c t l y  
lo n g e r  th a n  o t h e r s ; t h i r d  abdom inal segm ent w ith  
v a r io u s  num ber o f a n n u l e t s ; t e n t h  abdom inal 
tergum  som etim es w ith  c a u d a l p r o t u b e r a n c e s . , ,
....................................................... ...N em a tin ae .
gg. A bdom inal segm en ts 1-7 on v en tro -m eso n  w ith o u t an
e v e r s i b l e  g la n d ;b o d y  n e v e r  c o n s p ic u o u s ly  s e t i f e r -  
o u s >a n te n n a e  w ith  t h r e e  o r  f o u r  se g m e n ts ; t h i r d  
abdom inal segm ent w ith  th r e e  o r  f i v e  a n n u le t s ,
h . A ntennae w ith  fo u r  se g m e n ts ; t h i r d  abdom inal
segm ent w ith  f i v e  a n n u l e t s ; abdom inal segm en ts 
2-4 and 8 o r  2-5 and 8 w ith o u t  a  p o s t  subs tlgm at- 
a l  s u c k e r - l i k e  p r o tu b e r a n c e ............................... ..............
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. . .  - ............................. .. Hoplocampin&eC in  p a r t ) .
hh. A ntennae w ith  one segm ent ; t h i r d  abdom inal segm ent 
w ith  t h r e e  a n n u l e t s ; abdom inal segm en ts 2 -4  and 
8 o r  2-5 and 8 w ith  a  p o s t s u b s t ig m a ta l  s u c k e r ­
l i k e  p r o tu b e r a n c e ..........A c o r d u le c e r in a e .
ee . A nal U ropods u n i te d  on th e  meson fo rm in g  a  s i n g l e  p r o ­
tu b e ra n c e ;  a n te n n a e  w ith  one se g m en t; t h i r d  abdom inal 
segm ent w ith  two a n n u l e t s ; p ro th o r a x  o f te n  w ith  d o r s a l  
and v e n t r a l  s h i e l d s ; v e r t i c a l  fu rro w s  w a n tin g jh e a d  
and body d e p r e s s e d ,g l a b r o u s . . S c o l lo n e u r in a e .  
d d . U ropods on u l t im a te  segm ent w a n t i n g ; v e r t i c a l  fu rro w s  
w a n tin g .
e .  A ntennae w ith  t h r e e  s e g m e n ts ; th i r d  abdofiiinal segm ent 
w ith  fo u r  a n n u le t s ,a n n u le t  £ and 5 s e t i f e r o u s ; t e n t h  
abdom inal te rgum  w ith  a  cau d o -m esa l p r o tu b e r a n c e ;
body n o t  d e p r e s s e d . , ..........H oplocam pinaeC in  p a r t ) .
e e . A ntennae w ith  1-2 se g m e n ts ; t h i r d  abdom inal segm ent w i th  
two a n n u le t s ,a n n u le t s  g l a b r o u s ; t e n t h  abdom inal te rgu m  
w ith o u t  a cau d o -m esa l p r o tu b e r a n c e ; body d e p r e s s e d . . .
< < # , ............................. ...................Penusinae.
c c . T h o ra c ic  l e g s  w ith  3 -4  o r  f t  s e g m e n ts ; u ro p o d s on abaom ina l 
segm en ts 2-7  and 10 o r  2-6 and 10, v e ry  s m a ll .
Treaty
d . M e so th o rac ic  and m e ta th o r a c ic  le g s ^ w i th  .s i x  se g m en ts ;
p r o th o r a c ic  le g s  w ith ^ s lx * s e g m e n ts ;u ro p o d s  on abdom inal 
segm ents 2-7  and 10 and o c c a s io n a l ly  w ith  a ru d im e n ta ry  
e ig h th  p a i r , o r  2-6 and I0 ;body d i l a t e d - l a t e r a l , l a t e r a l  
lo b e  p ro d uced  and c o n s p ic u o u s ,o f te n  w ith  num erous 
s e t i f e r o u s  t u b e r c l e s ............................... H y lo to m in ae .
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dd . M e so th o ra c ic  m e ta th o ra o ic  l e g s  w ith  t h r e e  seg m en ts;
p r o th o r a c ic  l e g s  w ith  f o u r  se g m e n ts ju ro p o d s  on abdominaL 
segm ents 2-7  and 10 w ith  an o c c a s io n a l  ru d im e n ta ry  
e ig h th  p a i r jb o d y  n o t  d i l a t e d  l a t e r a d , l a t e r a l  lo b e  n o t  
p ro d u ced  arid in c o n s p ic u o u s ; body n e v e r  w ith  num erous 
s e t ig e r o u s  t u b e r c l e s  b u t w ith  m inu te  p r o t u b e r a n c e s . .
...................................................................................... S c h iz o c e r in a e .
a a . T h o ra c ic  l e g s  n o t  norm al in  form  b u t f l e s h y , i n d i s t i n c t l y  f o u r -  
seg m en ted , t a r s a l  c law s w a n tin g ju ro p o d s  v e s t i g i a l  on abdom inal 
segm en ts 2-8 aria 1C, u l t im a te  p a i r  f in i te d  on th e  meson fo rm in g  
a  s i n g l e  p r o t u b e r a n c e . . . . ........................ P h y llo to m ln a e (  in  p a r t ) .
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D ip r io n in a e
le n g th  18-25 mm.;.Larvae m o d e ra te ly  la r g e jb o d y  c y l in d r ic a l ,s o m e w h a t  r o b u s t , t a p e r ­
in g  g r a d u a l ly  c a u d a d ;se g m e n ta tio n  and a im u la t io n  d i s t i n c t ; t h i r d  
abdom inal segm ent w ith  s i x  a n n u le t s ,a n n u le t s  1 ,2 ,and 4 w ith  s e ta e  and 
g la n d u b a e ;u ro p o d s  on abdom inal seg m en ts 2-8 and 10, c lo s e  to g e th e r  
on th e  m e s o n ;th o ra c ic  le g s  n o rm a l ,w e ll  d e v e lo p e d ,^ i th  f i v e  seg m en ts ; 
p r o th o r a c ic  le g s  d i s t i n c t l y  s m a l le r  th a n  o th e r  l e g s ; c o l o r  o f  body 
u s u a l ly  y e l lo w is h  o r  g r e e n is h ,w i th  g r e e n i s h ,g r a y i s h ,o r  b ro w n ish  
s t r i p e s  o r  rows o f b la c k  s p o t s ; a n te n n a e  w ith  t h r e e  se g m e n ts ,se g m e n ts
1 and 2 m i n u t e , f l a t , i r r e g u l a r , i n c o m p l e t e ,  segm ent 5 e r r e c t , p e g - l i k e ,
u s u a l lys t r o n g ly  c h i t i n i z e d ;h e a d  and le g s ^ w i th  sp in o u s  s t i f f  s e t a e ; g lan d u b ae  
p ro m in en t and n u m ero u s; v e n t r a l  g la n d s  w a n t in g ; s p i r a c l e s  n o t  w inged; 
c u t i c l e  m ic r o s c o p ic a l ly  s p i n u l a t e ; l a r v a e  fe e d  on c o n i f e r s .
The su b fa m ily  D ip r io n in a e  i s  r e p r e s e n te d  in  N o rth  A m erica by 
two g e n e ra ,D lp io n  and N e o d ip r io n . The n e a r e t i c  s p e c ie s  fo rm e rly  
p la c e d  in  th e  genus D lp r io n (L o p h y ru s ) a r e  p la c e d  by RohwerC1916 ) 
in  N e o d ip r io n . D ip r io n  s im i le  H a r t ig  o f  Europe h as r e c e n t l y  become 
e s t a b l i s h e d  in  The U n ite d  S t a t e s .  W ith  th e  e x c e p tio n  o f  M acG -illiv ray , 
s y s t e m a t i s t s  a g re e  tA a s s o c i a t e  th e  genus M onoctenus w ith  D ip r io n  an . 
i t s  a l l i e s .
The two g e n e ra  s tu d ie d  can  be s e p a r a te d  as fo l lo w s :
a . Body l a r g e , s t o u t , l o n g e r  th a n  24 mm.; m ark in g s m o tt le d  w ith  d a rk  
brown and y e l lo w is h  i r r e g u l a r  s p o t s ,w i th o u t  b ro w n ish  s t r i p e s
o r  b la c k  s p o t s ; s e t a e  on head s m a l l , s l e n d e r , t h o s e  on genae 
s i m i l a r  to  o th e r  s e t a e ,n o t  sp in o u s  ;h ea d  b la c k i s h
................................................ ........................................D ip r io n  S ch ran k .
a a . Bony s m a l l , s l e n d e r ,u s u a l l y  s h o r t e r  th a n  24 mm.; m ark in g s n o t 
m o t t le d ,b u t  w i th  b ro w n ish  l o n g i t u d in a l  s t r i p e s  o r  rows o f 
b la c k  s p o t s ; s e t a e  on head  s t i f f , l o n g  s p in o u s , th o s e  on genae
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o f te n  v ery  l a r g e  and s p in o u s .................N e o d ip r io n  Rohwer.
N e o d ip r io n  Rohwer
L arv ae  r a t h e r  la r g e ;b o d y  s l e n d e r ,w i th  l o n g i t u d i n a l  b ro w n ish  
s t r i p e s  o r  rows o f  b la c k  s p o ts  a lo n g  su b d o rsa .1 , s u p r a s t ig m a ta l ,  and 
som etim es s u b s t ig m a ta l  l i n e s ;h e a d  round in  c o n to u r ,c e p h a l i c  and 
c a u d a l m arg in s p a r a l l e l  in  p r o f i l e ; f r o n t  f l a t t e n e d , s u b p e n ta g o n a l , a s  
h ig h  a s  w id e ; o c u l a r i a  l a r g e ; a n te n n a r la  su b e q u a l in  d ia m e te r  to  o c u la -  
r i a ,  th i le r  own d ia m e te r  a p a r t ; lab rum  s e m ic i r c u l a r ,w i th  sm a ll  c r e s c e n t -  
r i c  m edian e m a rg in a tio n ;m a n d ib le s  h h a rp ly  d e n t a t e , t h e  d e x t r a l  w ith  
f o u r  d e n te s  arid th e  s i n i s t r a l  w ith  f i v e ; m a x i l la ry  p a l p i  l a r g e ,  f o u r -  
segm en ted , seg m en ts 1-3 r i n g - l i k e ,  s u c c e s s iv e ly  d im in is h in g  in  d iam e te r, 
segm ent 4 su d d en ly  and d i s t i n c t l y  s m a l le r  th a n  tn e  preceecx lng  segm ent, 
c o n i c a l ,b l u n t l y  p o in t e d ; g a le a  c h l t i n i z e d , d i g i t - l i k e , s m a l l e r  th a n  
p a l p i ; l a c i n i a  t h i c k , l o b a t e , b e a r i n g  a m inu te  t r i a n g u l a r  b l a d e - l i k e  
s e t a  on v e n tro -m e s a l  a n g l e ,a  s t i f f  s e t a  on d o rso -m e s a l a n g le ,a n d  a 
row of t h r e e  to  f i v e  m in u te  s e t a e  on th e  o b liq u e  cephal& em esal m argirs 
l a b i a l  p a l p i  n o rm a l,seg m e n t 2 u s u a l ly  lo n g e s t ,s e g m e n t  3 c o n i c a l , s u d ­
d e n ly  and d i s t i n c t l y  s m a l le r  th a n  p re c e d in g  se g m e n t; t o t a g l o s s a  w ith  
d o r s o - c e p h a l lc  d e p r e s s io n  on th e  meson and w ith  s e v e r a l  m inu te  
se n so ry  p i t s ; p a ra p h a ry n x  d i s t i n c t , l i n g u l f o r m , c o n s t r i c t e d  d o rsa d  o f th* 
m idd le  by a p a i r  o f e h i t i n i z e d  p i e c e s ; t h o r a c i c  le g s  w e ll  d e v e lo p e d , 
n o rm al in  form , u s u a l ly  b la c k i s h ,  segm en ts s t r o n g ly  c h i t i n i z e d ,  coxae 
l a r g e s t , t r o c h a n t e r  r i n g - l i k e , c h l t i n i z e d  on tn e  c a u d a l tw o - th i r d  w ith  
a  w h i r l  o f  s e t a e , d i s t a d  o f s e ta e  m em branous,fem ur s m a l le r  th a n  
t r o c h a n te r  in  d i a m e t e r , e n t i r e l y  c h l t i n i z e d ,w i d e r  th a n  lo n g  on u o r s a i  
a s p e c t , i n c r e a s i n g  in  d ia m e te r  d i s t a d , t i b i a  su o e q u a l in l e n g th  to  
fem ur b u t s m a l le r  in  d i a m e t e r , t a r s a l  c law s s m a l l ,b a s a l  p o r t i o n  o f 
claw  u n d e v e lo p e d ,a l l  segm en ts o f l e g  membranous on th e  v e n t r a l  a s p e c t
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p r o tn o r a c ic  leg s o n e - h a l f  th e  s i z e  o f  m e ta le g s ,m e s o le g s  s l i g h t l y  
s m a l le r  th a n  th e  l a t t e r ; th ird , abdom inal segm ent w ith  s im u la t io n  
f o r m u la ,2 , 1, ( 3 , 4 , 6 ) , 5 J s p i r a c l e  on a n n u le t  2 , a n n u le t s  1,2 and 4 w ith  
a t r a n s v e r s e  row o f B l i n d e r , c y l in a r o - e o n ic a l  g la n d u b a e ,a n n u le t  2 w i th  
a few m ic ro s c o p ic  s e t a e ; 3U b s tig m a ta l and s u rp e n a l  lo b e s  l a r g e ,w i t h  
s e v e r a l  g lan d u b ae  and a few s e ta e ;u r o p o d s  w e ll  d e v e l o p e d ,d i s t a l  
s u r f a c e  in c u rv e d  m e s a d ,r a th e r  d i l a t e d , n o t  p o in t e d ,d i s t a n c e  betw een 
th e  p a i r  a t  tn e  b ase  l e s s  th a n  th e  l e n g th  of u ro p o d f v e n te r  w i th  f o u r  
a n n u l e t s ; t e n t h  abdom inal te rgu m  g r a d u a l ly  c o n v e x ,w ith  g la n d u b a e , a n a l  
s e t a e  n u m e ro u s ,s m a ll ; s p i r a c l e s  e lo n g a te  and o b lo n g .
S p e c ie s  o f N e o d ip r io n
a . Head b l a c k , l i g h t  g r a y is h  o r  b ro w n ish ,n e v e r  u n ifo rm ly  r e d d is h
brown o r  o ran g e  in  c o l o r ; body l o n g i t u d i n a l l y  s t r i p e d  o r  s p o t -  
tea. .
b. Body w ith  fo u r  l o n g i t u d i n a l  rows o f  b la c k  s p o ts  a lo n g  su b ­
d o r s a l  and s u p ra s tg m a ta l  l i n e s ; t e n t h  abdom inal te rg u m  w ith  
c e p h a l ic  tw o- 1 h i rd £ e n t i r e l y  b la c k ; s p o t s  on each  s id e  o f 
d o rso -m eso n  e l  ongax-e, w id e r a t  c e p h a l ic  e n d ;s p o ts  on s u p r a -  
s t ig m a ta l  l i n e  l a r g e ,s u b q u a d r a t e ; s p o ts  on p r o th o r a x  o b so le te  t 
body y e l lo w is h  w h i t e ; l e n g th  22 ram. P in u s ; Y -2 2 1 ,G—522,
C- 1 i_4  10 1. . ......................................... ................a b b o t t i  L each .
bb . Body w ith o u t f o u r  l o n g i t u d in a l  rows o f  b la c k  s p o ts  a lo n g  th e  
s u b d o rs a l  and s u p r a s t ig m a ta l  l i n e s , b u t  w ith  l o n g i t u d in a l  
c o lo re d  bands a lo n g  e a c h  a id e r o f i l th e  d o r s o - m e s o n ; la tus 
w ith  l o n g i t u d i n a l  row o f in d e p e n d e n t a e g m e n ta liy  a r ra n g e d  
b la c k i s h  o r  b ro w n ish  s p o ts  o r  w ith  c o n tin u o u s  b ro w n ish  
b an d s .
c . Body w ith  a  row o f b ro w n ish  s p o ts  a lo n g  s u p r a s t ig m a ta l  H ues ? 
s p o ts  s e g m e n ta lly  a r ra n g e d ,o n e  on each  s e g m e n t ,o f te n
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th o s e  on m id d le  segm en ts o b s o le te ,s o m e tim e s  a l l  s p o ts  
o b s o l e t e ; t e n t h  abdom inal tergum  w ith  a p a i r  o f  l a r g e  
b la c k i s h  o r  b ro w n ish  s p o t s , s p o t s  som etim es c o n tig u o u s  on 
m eson; s u b d o rs a l  bands n a rro w e r  th a n  tn e  d i s t a n c e  betw een 
th em ju ro p o u s marked f a i n t l y  a lo n g  p e d a l l i n o  when s u p ra -  
s t ig m a ta l  i p o t s  a r e  d i s t i n c t j h e a d  b i a c k j l e n g t h  23 mm,;
on jO -1 6 8 6 -2 ,-5 ............ y* ..............N e o d ip r io n  sp . 1.
c c . Body w iti^broad  l o n g i t u d i n a l  bands a lo n g  s u p r a s t ig m a ta l  
l i n e s , i n s t e a d  o f rows o f s e g m e n ta lly  a r ra n g e d  s p o ts .
d . b u b s t ig m a ta l  l i n e s  w ith  b ro ad  b ro w n ish  b a n d s ;h e a d  b la c k ;
will.p e d a l l i n e s  a l s o  m arked^brow n; t e n t h  abdom inal tergum  
f a i n t l y  m a rk e d ;su b d o rs a l bands much w id e r  th a n  th e  
d i s t a n c e  betw een  th e m ;th e s e  b an d s much l i g h t e r  in  c o lo r  
th a n  th o se  on 1a t u s ; body d u l l  g r e e n i s h ; l e n g th  2! mm.;on
s p r u c e ;0-721-................. ...........................................a b l e t i s  H a r r i s .
dd . B u b s tig m a ta l l i n e s  w ith o u t  b ro w n ish  b an d sJh ea d  l i g h t  brown, 
b ro w n ,o r p a le  cream y y e l lo w ;s u b d o r s a l  bands v e ry  n arrow  
o r v e ry  w id e ;p e d a l l i n e s  w ith  o r  w ith o u t  b an d s ,
e . P e d a l l i n e s  w ith  d i s t i n c t  b ro w n ish  b a n d s ; t e n th  abdom inal 
te rgum  unmarked e x c e p t  a lo n g  c a u d a l m a r g in ;s u b d o rs a l  
bands v e ry  much w id e r  th a n  th e  d i s t a n c e  betw een  them , 
l i g h t e r  in  c o lo r ;h e a d  b l a c k i s h ,o r  b ro w n ish  w ith  brown 
m arks on v e r te x  and f r o n t , o r  p a le  b ro w n ;le n g th  1 iaa. ;
q._159............................................................N e o d ip r io n  s p .2 .
e e . P e d a l l i n e s  w ith o u t  d i s t i n c t  b ro w n ish  b a n d s ; t e n th  abdom­
i n a l  te rgu m  m a r x e d ,e n t i r e ly  c o n e o lo ro u s  w ith  h e a d ;s u b ­
d o r s a l  banns v e ry  n a r r o w ,u s u a l ly  n a r ro w e r  th a n  th e  
d i s t a n c e  betw een  th em ;h ead  l i g h t  brown o r  p a le  
cream y w h ite  w ith  v e r te x  sh ad ed  g r a y is h ; l e n g th  19 mm.;
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G -1686-3,-6, -7 ....... ...................... Meodiprion sp.3.
aa . Head r e d d is h  brown o r  o ran g e ,b o d y  s p o t t e d ; s u b d o r s a l  and s u p ra -
s t ig m a ta l  l i n e s  w ith  b la c k  s p o ts .
b . S u b s t ig ra a ta l  and p e d a l l i n e s  w ith  b la c k  s p o t s ; s p o t s  on suSdor-
s a l  l i n e s  t a p e r in g  c a u d a d ,p a r t ly  b ro k en  betw een  a n n u le t s ;
S p o ts  a lo n g  s u p r a s t ig m a ta l  l i n e s  l a r g e , s u b q u a d r a t e ; s p o ts  on
s u b s t ig r a a ta l  l i n e s  s m a l le r ,  som etim es v e ry  sm a ll  b u t  n e v e r
o b s o l e t e ; s p o ts  on p e d a l l i n e s  v e ry  s m a l l , som etim es o b s o le te ;  
t e n t h  abdom inal tergumtK ksH a^w ith  a  p a i r  o f  l a r g e  b la c k  s p o ts ,s o m e tim e s  f u s in g  
on t h e  m eso n { len g th  2 5 -2 8  mm.jon ;G - 1 5 54 ,- 1686- 8, - 5 0 3 ,
C-cue-315, -Young-37.................................. lecontei Pitch.
bb. S U b stig m a ta l and p e d a l l i n e s  w ith o u t b la c k  s p o t s ; s p o t s  on
s u b d o r s a l  l i n e s  s m a l l ,o f t e n  n o t  d i s t i n c t l y  t a p e r in g  caudad ; 
t e n t h  abdom ixial tergum  w ith  a  p a i r  o f  l a r g e  b la c k  s p o ts ;  
l e n g th  20 mm. ;G-133.........................................M eo d ip rio n  s p .4 .
D ip r io n  Schrank
Only one s p e c ie s  i s  r e p r e s e n te d  in  N o rth  A m erican fa u n a . An 
e x a m in a tio n  o f  D .s im ile  shows t h a t  t h i s  genus i s  n o t  v e ry  d i f f e r e n t  
from  th e  p re c e e d in g  b u t  may be s e p a r a te d  from  i t  by th e  c h a r a c te r s  
of c o lo r a t i o n  and s e ta e  on th e  head and c e r t a i n  o th e r  m inor p o i n t s .
I t  i s  n o t  p o s s ib le  to  c h a r a c t e r i z e  th e  geneus w ith  th e  m a te r ia l  a t
hand .
D ip r io n  s im i le  H a r t ig
Body r o b u s t , l e n g t h  25 m m .;la tu s  w ith  a  s e r i e s  o f y e l lo w is h  o r  
w h i t i s h  s p o ts  b re a k in g  up i n to  a  u n ifo rm ly  g r a y i s h  brown b ack g ro u n d ; 
d o rso -m eso n  w ith  a n arro w  y e l lo w is h  s t r i p e s  b o rd e re d  on each  s id e  uy 
an e q u a l ly  n arrow  g r a y is h  brown b a n d ;d o rs o - la to ra .L  l i n e s  b ro a d ly  
y e l lo w is h , i n t e r r u p t e d  a t  e a ch  a n n u le t  by f i n e  t r a n s v e r s e  l i n e s ; s u p r a -
s t ig m a ta l  l i n e s  w ith  th r e e  y e llo w  s p o ts ,  s i z e s  o f  s p o ts  in c r e a s in g  
c a u d a d ;d o rsa d  o f  t h e s e , t h r e e  s m a l le r  s p o ts  w ith  th e  m id d le  one 
l a r g e s t  and su b eq u a l to  c e p h a l ic  s p o t  o f  s u p r a s t ig m a ta l  l i n e s ; t h r e e  
s p o ts  on s u b s t ig m a ta l  l i n e s , t h e  m id a le  one b e in g  th e  l a r g e s t ; p e d a l 
l i n e s  w ith  a l a r g e  s p o t  on ea ch  se g m en tju ro p o d  w ith  a b ro w n ish  s p o t ;  
t e n t h  abdom inal te rgum  and s te rn u m  m arked w ith  g r a y i s h ; t h e  tergum  
w ith  a d eep  c o n s t r i c t i o n  d o rsa d  o f  s u r a n a l  lo b e ;h e a d  s e t a e  s m a ll ,  
s l e n d e r , h a i r - l i k e , n e v e r  s p i n o u s , s t i f f ; s e t a e  on genae s i m i l a r  to  th o se  
on f r o n t ,n e v e r  s t i f f  and s p in o u s ; le g s  w ith  fem ur som etim es lo n g e r  
th a n  wide on th e  d o r s a l  a s p e c t ;h e a d  b la c k ;b o d y  y e l lo w is h  g ra y ,m o ttle d .
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E m phytinae .
L arv ae  sm a ll to  m o d e ra te ly  l a r g e ,u s u a l l y  g r e e n i s h , som etim es 
s t r ip e d ;b o d y  c y l i n d r i c a l , s l e n d e r , t a p e r i n g  c a u d a d js e g m e n ta tio n  d i s t i u c  
a n n u la t io n  f i n e ,  i n d i s t i n c t ; t h i r d  ab d o ta in a l segm ent w ith  u s u a l ly  s ix ,  
r a r e l y  sev en  a n n u le t s ,a n n u le t s  2 and 4 o r  1 ,3 ,5  ana r a r e l y  1 ,3  and 6 
s e t i f e r o u s ; head g r e e n is h  o r b ro w n is h ,som etim es w ith  s p o ts  on v e r te x  
and f r o n t ; lab rum  w ith  o r  w ith o u t me s a l  l o n g i t u d i n a l  d e p r e s s io n ,  w ith  
4 -5  s e ta e  on e a ch  s id e jc ly p e u s  w ith  2 o r  3 s e t a e  on ea ch  s id e jm a n -  
d i b l e s  w ith  o n e ,an d  r a r e l y  tw o ,s e ta e ju ro p o d s  on abdom inal segm en ts 
2 -8  and 10 ,w e l l  d e v e lo p e d ,u s u a l ly  g la b ro u s ,so m e tim e s  s e t i f e r o u s ; 
v e n t r a l  g la n d s  w a n tin g ;g la n d u b a e  s m a l l ,c o n ic a l  on a n n u le t  1 and 3 
r a r e l y  on 2 and 4 ; t e n t h  abdom inal te rgu m  u s u a l ly  s e t i f e r o u s  b u t 
w ith o u t p a ir e d  c a u d a l p r o tu b e r a n c e s , r a r e l y  w ith  co n sp ic u o u s  s p in e s  
on th e  c a u d a l m arg in , th e n  p ro  th o ra x  and raeso th o rax  on dorsum  w ith
two and one p ro tu b e ra n c e s  r e s p e c t i v e l y ; a n te n n a e  e lo n g a te - c o n ic a l ,  
w ith  f i v e  Beg a e n ts ,se g m e n ts  r i n g - l i k e ; le g s  w ith  fe  aur su b e q u a l in  
le n g th  o r  s l i g h t l y  lo n g e r  th a n  t i b i a ,n o r m a l ,w e l l  developec ; fem ur 
w ith  i t s  d i s t o - v e n t r a l  a n g le  p ro d u c e d ; m o u th -p a r ts  n o rm al in  f o r  m; 
s p i r a c l e s  u s u a l ly  n o t  w in g e d ; la rv a e  l e a f - f e e d e r s .
The E m phytinae i s  l a r g e  su b fa m ily  em bracing^num ber of g e n e ra  
and num erous s p e c i e s .  la c G -ill iv ra y  c o n s id e r s  t h i s  th e  second
su b f m ily  ;o f  h i: g e n e r a l iz e d  T en t tired in id a e  and p la c e s  i t  betw een
tin a e  and 3 e la n d r i in a e .  The Larvae 
found  r e a d i l y  and in  g e n e r a l  ap p e a ra n c e  and h a b i tu s  ro s e  able th e  
la r v a e  o f th e  S e la n d r i in a e  and T e n th re d in in a e  v e ry  c lo s e ly  o u t th e y  
can be s e p a r a te d  by th e  number o f a n n u le t s  w hich  in  t h i s  su o f l i l y  
•w ith  th e  e x c e p tio n  of He mi t  axon us and E p i t  xonus i s  s i x  w h ile  in  
o t  :.er two su b f r. d l i e s  i t  i s  se v e n , ".die two g en e ra  m en tioned  ' oove
q t-8 5
a re  d i s t i n g u i s h a b l e  from  a l l  o th e r  g e n e ra  o f th e  S n p h y tin a e  by th e  
number o f th e  a n n u le ts  w hich i s  sev en  in s te a d  o f s i x  and a ls o  by 
th e  s e t i f e r o u s  u ro p o d s . In  th e s e  r e s p e e t  th e s e  two g e n e ra  re se rab le  
th e  S ^ la n d r i in a e  and a re  d i f f i c u l t  t o  s e p a r a te  from  th e  l a t t e r .
The g e n e ra  and s p e c ie s  s tu d ie d  a re  r e p r e s e n t a t i v e  b o th  in  ra n g e  
and num ber to  j u s t i f y  th e  d e f i n i t i o n  o f th e  su b fa m ily  g iv en  ab o v e .
The d e f i n i t i o n  and d e s c r i p t i o n s  o f th e s e  g e n e ra  and s p e c ie s  to g e th e r  
w ith  s y n o p t ic  k ey s have been p re p a re d  b u t a r e  r e s e rv e d  f o r  p u b l i c a ­
t i o n  e ls e w h e re .
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S e la n & riin a e
L arv ae  sm a ll to  f a i r l y  l a r g e , l e n g t h  18-26 mm.; body c y l i n d r i c a l  
and g r a d u a l ly  t a p e r in g  c a u d ad ; se g m e n ta tio n  ana a n n u la t io n  d i s t i n c t  
and f in e ju r o p o d s  on abdom inal segm en ts 2-8 and 10; t h i r d  abdom inal 
segm ent w ith  sev en  a n n u le t s ,a n n u le t s  1, 3 , and 5 s e t i f e r o u s ,3  and 5 
w ith  g la n d u b a e ; th o r a c ic  le g s  norm al i n  f o r m , t i b i a  som etim es v e ry  small 
body u n ifo rm ly  g r e e n is h ,w i th o u t  c o lo re d  m a rk in g s ; head w ith  o r  w ith o u t  
b ro w n ish  s p o t s ; a n te n n a e  w ith  f i v e  s e g m e n t s , lo n g ,c o n ic a l ; m o u th -p a r ts  
no rm al in  fo rm ,w e ll  d e v e lo p e d ,p a lp i  la r g e ;m a n d ib le s  w ith  two s e t a e ;  
c ly p e u s  w ith  th r e e ,  som etim es f o u r  s e ta e  on ea ch  s id e ,  r a r e l y  wi oh tw o, 
s t i p e s  o f m a x i l la e  w ith  t r i a n g u l a r  c e p h a lo - v e n t r a l  p r o j e c t i o n ;  
g lan d u b ae  m i n u t e , s t a l k e d ; s p i r a c l e s  n o t  d i s t i n c t l y  w in g e d ;u ro p o d s  
3e t i f e r o u s  w ith  ab o u t te n  s e t a e , r a r e l y  g la b ro u s .
The S e la n d r i in a e  in c lu d e s  a l im i t e d  number of g e n e ra . 8n tn e  
b a s i s  o f  th e  v e n a t io n  t h i s  su b fa m ily  i s  p la c e d  n e x t  to  th e  Em phytinae 
w here p r a c t i c a l l y  a l l  s y s t e r a a t i s t s  have p la c e d  i t .  R o h w er's  co n cep ­
t i o n  o f  t h i s  su b fa m ily  i s  somewhat d i f f e r e n t  from  t h a t  of M a c G illiv ra j 
and t h e r e f o r e  d i f f e r s  from  th e  l a t t e r  in  th e  d i s p o s i t i o n  o f 3 J o me of 
th e  g e n e ra . F o r exam ple ,H em itaxonus i s  a s s ig n e d  to  tn e  t r i b e  
S e l a n d r i i n i  while m a c & illiv ra y  p la c e d  i t  t o g e th e r  w ith  E p ita x o n u s  
in  th e  E m p h y tin ae . I t  may be s a id  t h a t  th e s e u tw o r g e n e r a ,a r e .v e r y  
c lo s e ly  r e l a t e d  to  th e  S e la n d r i in a e  and d i f f e r  from  a l l  o th e r  Emphy­
t i n a e  in  tn e  t y p i c a l  number o f  a n n u le t s .
G enera  o f S e la n d r iin a e
a. T h oracic le g s  w ith  t i b i a  normal in  form ,n ever co n sp ic u o u sly*
m in u te ,u s u a l ly  su b e q u a l in  l e n g th  to  fe m u rju ro p o d s  s e t i f e r o u s
c ly p e u s  w ith  th r e e  o r  f o u r  s e t a e  on e a c  ■. n ie .
b . T en th  abdom inal tergum  w ith  brown s p o t s ju ro p o d s  u s u a l ly  w i th
te n  orfmvese t a e ; c ly p e u s  u s u a l ly  w itn  t t i r e e  — - ,' ' 1
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s e ta e  on ea ch  s id e ; la b iu m  d eep  b ro w n ,w ith  f o u r  to  s i x  s e ta e
on e a ch  s i d e ; g lan d u b ae  s l i g h t l y  lo n g e r  th a n  o n e - h a l f  th en o tle n g th  o f  a d ja c e n t  s e t a e ; s p i r a c le s ^ w in g e d ; l a r g e r  l a r v a e ,
l e n g th  more th a n  24 mm..............................................T h r in a x  Konow.
bb . T e n th  abdom inal te rgu m  n o t  m arked w ith  brown s p o ts ;u r o p o d s  
u s u a l ly  w ith  l e s s  th a n  te n  s e t a e ; c ly p e u s  w ith  t h r e e  and 
r a r e l y  w ith  fo u r  s e t a e  on each  s id e ; la b iu m  p a le  brown o r  
w h i t i s h  w ith  th r e e  to  s i x  s e t a e ; g lan d u b ae  u s u a l ly  su b e q u a l 
in  l e n g th  to  a d ja c e n t  s e t a e ; s p i r a c l e s  f a i n t l y  w in g e d ;sm a lle i
l a r v a e { le n g th  l e s s  th a n  24 mm............ S t r o n g y lo g a s te r  Dahlbom.
aa . T h o ra c ic  l e g s  w ith  t i b i a  r e d u c e d ,v e ry  much s m a l le r  th a n  fem ur;
u ro p od s g la i i ro u s ;  c ly p e u s  w ith  two s e ta e  on e a c h  s i d e ............
..................................................................................................S e la n d r ia  L each .
T h r in a x  Konow
L arv ae  l a r g e , l o n g , l e n g t h  more th a n  24 mm.; body s l e n d e r , f i n e l y  
a n n u la te ,u n i f o r m ly  g re e n is h ;h e a d  and t e n t h  abdom inal te rgu m  w ith  
brown mar i n g s ; t h o r a c i c  l e g s  n o r m a l , t i b i a  and fem ur c y l i n d r i c a l ,  
t a p e r in g  c a u d a d ,su b e q u a l In  le n g th ;u ro p o d s  w ith  ab o u t t e n  s e t a e ,  
d i s t r i b u t e d  4-5  on c e p h a l ic  and~1 & te ra l  a s p e c t s  and one on c a u d a l;  
c ly p e u s  u s u a l ly  w ith  th r e e  and o f te n  w ith  fo u r  s e ta e  on each  s id e ;  
lao rum  d eep  b ro w n ,w itn o u t m edian l o n g i t u d i n a l  d e p r e s s io n ,w i th  fo u r  
to  s i x  s e t a e  on ea ch  s id e jg la n d u b a e  s m a l l ,v e r y  s h o r t , s l i g h t l y  lo n g e r  
th a n  o n e - h a l f  th e  le n g th  o f  a d ja c e n t  s e t a e ; s p i r a c l e s  n o t  w inged; 
maxillary palpi w ith  segm ents 2 and 4 su b e q u a l in  l e n g th  »segm ent 4 
lo n g e r  th a n  segm ent 5 o f  l a b i a l  p a l p i j n i n t h  abdom inal te rg u m  w ith  
s i x  a n n u le t s ,a n n u le t s  1, 5 , and 5 s e t i f e r o u s , a n n u l e t  6 a  l i t t l e  s h o r t e r
th a n  th e  seco n d .
S p e c ie s  o f T h r in a x
a . Head p a le  brown w ith  v e r te x  mar .ed w ith  brown on dorsum  arid
caudad o f  o c e l l a r a e , f r o n t  w i th  a round  brown sp o t  c o n tig u o u s
to  v e n t r a l  ap ex  o f th e  d o r s a l  m ark ing  on th e  v e r t e x , f r o n t a l
s p o t  n o t r e a c h in g  th e  f r o n to - e ly p e a l  s u t u r e ; a n te n n a e ,m o u th -
p a r t s ,  fem ur, t i b i a ,  and t a r s a l  claw  d ee p  b ro w n ;te n th  abdom inal
te rgu m  w ith  a p a i r  o f  sm a ll brown s p o t s ; a n n u la t io n  fo rm u la ,
1 , ( 5 , 4 , 5 ) , 2 , ( 6 , 7 ) ; a n te n n a e ,5 , 4 , 3»2 , 1 j l a b i a l  p a l p i  w ith  d l s t a x  
two segm entss u b e q u a l ; le g s  w ith  t r o c h a n t e r , f e m u r , t i b i a  in  p r o p o r t io n  
o f 12 ,15 , 16 r e s p e c t i v e l y , t a r s a l  c law s w ith  th e  p ro x im a l p o r ­
t i o n  s h o r t e r  th a n  th e  d i s t a l  n arrow  cu rv ed  p o r t i o n ; l e n g t n
26 mm. ;w id th  o f head 2 mm. ;on  P em jM -1 8 . .......................................
....................................................... im p re s s a tu s  P ro v a n c h e r .
a a . Head p a le  brown w ith  v e r te x  m arked w ith  brown on dorsum  and
caudad  o f o c e l l a r a e , f r o n t  w ith  a s u b q u a d ra te  sp o t  c o n tig u o u s  
to  th e  v e n t r a l  ap ex  o f d o r s a l  m ark in g  o f th e  v e r t e x , f r o n t a l  
s p o t r e a c h in g  th e  f r o n t - c l y p e a l  s u t u r e ; a n te n n a e ,la b ru m ,m o u th -  
p a r t s ,  f e m u r , t i b i a ,a n d  t a r s a l  claw  deep  b ro w n ;te n th  abdom inal 
te rgu m  w ith  a p a i r  o f  l a r g e  brown sp o ts*  a n n u l a t  io n , ■ > p , - L  p /» 
( 6 , 7 ) Ja n te n n a e  5 , 4 , 1 , 3>2 j l a b i a l  p a l p i  w ith  d i s t a l  segm ent 
lo n g e r  th a n  th e  p r o c e e d in g ; le g s  w ith  t r o c h a n t e r , f e m u r , t i b i a  
in  p r o p o r t io n  o f  1 2 ,15,1 6  r e s p e c t i v e l y ; t a r s a l  claw  w ith  th e  
p ro x im a l p r o t io n  a s  lo n g  a s  t a e  d i s t a l  cu rv ed  p o r t i o n ; l e n g t n
25 ran. 5w id th  o f  head 2m. ;on  P e rn ; X -2 0 -3 - 1 , -2 0 j. 1.
......................................................................... p m . v s
S tr o n g y lo g a s te r  Dahibom
t e ;
L arvae s m a l l , l e n g th  l e s s  th a n  24 ra n .;body s l e n d e r , f i n e l y  a n n u la  
u n if ro m ly  g re e n ;h e a d  p a le  o r  l i g h t  brown o r  som etim es w ith  a few
s p o t s ; t e n t h  abdom inal te rgu m  n e v e r  d i s t i n c t l y  
w ith  J e s s  th a n  te n  s e t a e ; t h o r a c i c  le g s  norm al
m arked ; u ro p o d s u s u a l ly  
fo rm ,fem u r and t i b i a
.....  ... " ............. - ........... .. ' "...... ' = a =89su b e q u a l to  e a c h  o th e r  o r  one lo n g e r  th a n  th e  o th e r j la b ru m  p a le  brown, 
w h i t i s h ,w i th  t h r e e  to  s i x  s e ta e  on e a c h  s i d e ; g lan d u b ae  u s u a l ly  su b ­
e q u a l in  l e n g th  w ith  a d ja c e n t  s e t a e j s p i r a c l e s  o f te n  f a i n t l y  w inged.
S p e c ie s  o f  S t r o n g y lo g a s te r
a . Head w ith  b la c k is h  brown m a rk in g s ,v e r te x  w itn  a p a i r  of d iv e r g ­
in g  s p o ts  o v e r tu e  v e r t i c a l  fu rro w s  d i r e c t e d  tow ard  o c e l l a r a e  
and a  s p o t caudad o f each  o c e l l a r a ; v e r t i c a l  m ark ings som etim es 
f a i n t ,  som etim es v e ry  d i s t i n c t  .and l a r g e ,  m erg ing  in to  a  co n ­
t in u o u s  v e r t i c a l  m a rk in g ;f ro n t  n e v e r  w ith  s p o t ; a n te n n a e , 
la b ru m ,a n d  m o u th -p a r ts  l i g h t  b ro w n ;te n th  abdom inal tergurn  
u s u a l ly  w ith o u t m a r k in g s , r a r e ly  w ith  a p a i r  o f  f a i n t  s p o ts ;  
a n n u la t io n  1 ,4 , ( 2 , 3 , 5 ) , ( 6 , 7 ) ; a n te n n a e  1 ,5 , ( 2 , 3 , 4 ) ; m a x i l la r y  
p a l p i  2 , ( 1, 4 ) , b i l a b i a l  p a lp i  w ith- two d i s t a l  segm en ts e q u a l 
in  l e n g th  to  each  o t h e r , s h o r t e r  th a n  d i s t a l  segm ent o f m a x il­
l a r y  p a lp i j l a b r u m  w ith  t h r e e  o r  f o u r  s e ta e  on each  s id e ;  
m an d ib le  w ith  tw o , r a r e ly  t h r e e , s e t a e ; l e g s  w ith  t r o c h a n te r ,  
f e m u r , t i b i a  in  p r o p o r t io n  o f 10, 10,12 r e s p e c t iv e ly ju r o p o d s  
w ith  ab o u t e ig h t  o r  n in e  s e t a e ,  f i v e  on c e p h a l ic ,  3 -4  on la te r a - l  
and one on c a u d a l a s p e c t ; g lan d u b ae  lo n g ,s le n d e r ,s u b e q u a l  in  
l e n g th  to  a d ja c e n t  s e t a e ; s p i r a c l e  n o t  w in g e d jle n g th  18 mm.;
w id th  o f head 1.8 ram.;on P t e r i s  a q u i l i n a ;Y - 2 1 . . . . . . .  ..........
...............................................................................a n n u lo sub  N o rt o n .
aa . Head w ith o u t b la c k is h  brown m a rk in g s ,u n ifo rm ly  p a le  brown,
b . T ro c h a n te r  d i s t i n c t l y  s h o r t e r  th a n  f e m u r ; l a b ia l  p a lp i  w ith  
d i s t a l  segm ent as lo n g  as th e  p ro c e e d in g  se g m en t;h ead  
u n ifo rm ly  p a le ,b o d y  in c lu d in g  le g s  u n ifo rm ly  g re e n  w ith o u t  
m a rk in g s ; a n n u la t io n  1, ( 3 , 4 , 5 ) , ( 6 , 7 , 2 ) ; a n te n n a e  s e n d e r ,
5 , 1, ( 4 , 3, 2 ) jm a x i l la r y  p a l p i  ( 2 , 1 ) , ( 4 , 3 ) , d i s t a l  segm ent 
lo n g e r  th a n  t h a t  o f  l a b i a l  p a lp i j la b r u m  and c ly p e u s  w ith
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fo u r  and th r e e  s e ta e  on ea ch  s id e  r e s p e c t iv e ly ju r o p o d s  w ith  
ab o u t 6-8 s e t a e ,  4 -p  on c e p h a l i c ,2 -5  on l a t e r a l ^ s p e c t ; g la n d -  
ubae su b eq u a l In  Length to  a d ja c e n t  s e t a e ; s p i r a c l e s  w ith  
f a i n t  brown w in g s ; th o r a c i c  le g s  w ith  t r o c h a n t e r , f e m u r , t i b i a  ? 
in  p r o p o r t io n  o f 8, 13,15  r e s p e c t i v e l y ; le n g th  19 m m .;w id th  of
head 1.6 mm. ;on  P t e r i a  a q u i l i n a ; N|-lVfc'^..........t a c l t u s  bay .
bb . T ro c h a n te r  n o t  d i s t i n c t l y  s h o r t e r  th a n  f e m u r ; l a b ia l  p a lp i  
w ith  d i s t a l  segm ent s h o r t e r  th a n  th e  p re c e e d in g  segm ent; 
head u n ifo rm ly  p a l e , r a r e l y  w ith  a  p a i r  o f  f a i n t  s p o ts  on 
d o r s a l  p a r t  o f  v e r te x ;b o d y  u n ifo rm ly  g r e e n ; l e g s  d i s t a d  o f  
t r o c h a n t e r  b ro w n is h ;a rm u la t io n  1, ( 5 , 4 , 5 ) ,  i.2 , 6, 7 ) ;  an te n n a e  
s l e n d e r ,  c o n ic a l ,  (5 , 1 ) , 4 ,  ( 2 ,3 )  jm a x i l la r y  p a l p i  2 , i.4, 0 , 3 ,  
d i s t a l  segm ent su b eq u a l to  t h a t  o f  l a b i a l  p a l p i ; lab iu m  and 
c ly p e u s  w ith  fo u r  and th r e e  s e ta e  r e s p e c t i v e l y  on each  s id e ;  
l e g s  w ith  t r o c h a n t e r  l i t t l e  s h o r t e r  th a n  f e m u r , t i b i a  
u s u a l ly  n e a r ly  a s  lo n g  a s  f e m u r j le n g th  21-25 mm.;w id th  ot 
head 1*8  mmyjon P t e r i s  a q u l l i n a j Y - 1 8 -1 ,M-32( in  p a r t j , m - 86. 
............ ................................................................p o l i t u s  P ro v e n c h e r .
S e la n d r ia  n each
L arv ae  s m a l l , l e n g th  l e s s  th a n  24 m m .,u su a lly  ab o u t 15 mm.; body 
s l e n d e r , f i n e l y  a n n u la t e ; head p a le Jb o d y  g r e e n ; t e n t h  abdom inal tergum  
unm arked; u ro p o d s g la b r o u s ; l e g s  v e ry  s h o r t ,w i t h  t i b i a  c o n s p ic u o u s ly  
red u ced  in  s iz e , f e m u r  d i s t i n c t l y  d i l a t e d  a t  d i s t a l  e n d ,c a r r y in g  
d im in i t i v e  t i b i a  on d o r s a l  m a rg in ;c ly p e u s  w ith  two s e ta e  on eac  
s i d e ; m and ib le  w ith  two s e ta e j la b r u m  w ith  t h r e e  s e t a e  on ea ch  s lu e ;
g lan d u b ae  v e ry  s m a l l ; s p i r a c l e  n o t  w inged .
S e la n d r ia  flav ii> 6S  N o rto n ,
Legs w ith  t r o c h a n t e r  r i n g - l i k e , f e m u r  d i l a t e d  a t  d i s t a l  e n d ,w ith
91v e n tro -m e s a l p r o j e c t i o n ,  o n ly  s l i g h t l y  n a rro w e r  in  d ia m e te r  th a n  t r o ­
c h a n te r ;  t i b i a  v ery  s m a ll ,  much s m a l le r  in  d ia m e te r  th a n  fe m u r ,a p p e a r ­
in g  a s  i f  su rro u n d ed  gby f l e s h y  p a r t  o f  th e  l a t t e r , d e e p  brown in  c o lo r  
t r o c h a n te r ,  fem ur, t i b i a  in  p r o p o r t io n  o f 7 , 11, 6  r e s p e c t i v e l y ; anrxula- 
t i o n , 1 , 4 , 2 , ( 5 , 5 , 6 , 7 ) ; a n te n n a e  s e l n d e r , c o n i c a l , 5 , ( 1, 2 , 4 , 3 ) ; m a x i l la r y  
p a lp i  ( 4 , i., 2 ) , 3 ; l a b i a l  p a lp i  w ith  d i s t a l  segm ent su b e q u a l in  l e n g th ,  
to  each  o t h e r , l o n g e r  th a n  d i s t a l  segm ent o f m a x i l la r y  p a l p i ; l e n g t h  
15 mm. ; w id th  o f head  1.3 mm. ;on  x3t e r i 3 a q u i l i n a j Y - 168 ,M -7© ,C -S .f.
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D o le r in a e  ■
L arv ae  m o d e ra te ly  l a r g e , l e n g th  15-25 mm.;body s l e n d e r , c y l i n d r i c a l  
t a p e r in g  u n ifo rm ly  and g r a d u a l ly  c a u a a d ,e i t h e r  u n ifo rm ly  g r e e n is h  
o r  b ro w n ish  o r  dorsum  c o lo re d  d a r k e r  th a n  v e n te r ,n e v e r  w ith  b r ig h t  
and d i s t i n c t  p a t t e r n s ; se g m e n ta tio n  and a n n u la t io n  d i s t i n c t ; t h i r d  
abdom inal segm ent w ith  s i x  a n n u l e t s ,a n n u l e t s  2 and 4 on dorsum  s e t i -  
f e ro u s  and w ith  g ia n d u b a e ; u ro p o d s on abdom inal segm en ts £-6 and 10; 
t h o r a c ic  le g s  w e ll  d e v e lo p e d ;h e a d  l a r g e , a s  w ide a s  th o r a x  o r  n e a r ly  
s o ; v e r t i c a l  fu rro w s  d i s t i n c t ; a n te n n a e  f iv e - s e g m e n te d ,c o n ic a l j la b r u m  
d i s t i n c t l y  a s y m m e tr ic a l ,d e x t r a l  h a l f  l a r g e r !  th a n  s i n i s t r a l  h a l f ;  
h e a d , l e g s ,u r o p o d s , t e n th  abdom inal te rg u m .a n d  s te rn u m ,m o d e ra te ly  
s e t l f e r o u s ; g ian d u b ae  p r e s e n t ; s p i r a c l e s  n o t  w in g e d ;c u t ic le  d i s t i n c t l y  
u n i f o r m ly ,m ic r o s c o p ic a l ly , v e r ru c o se  on th e  dorsum  and l a t u s  betw een  
s t ig m a ta l  l i n e s ; o n  m onoco ty ledonous p a i n t s .
The D o le r in a e  i s  a w e l l - d e f in e d  su b fa m ily  w ith  a  d i s t i n c t  
h a b i tu s  and i s  c lo s e ly  a l l i e d  to  th e  E m phytinae and S e la n d r i in a e .  The 
most im p o r ta n t  a d u l t  c h a r a c te r  f o r  d i f f e r e n t i a t i n g  tn e  g roup  from  
o th e r  s u b f a m il ie s  o f tn e  g e n e r a l iz e d  T e n th re d in id a e  i s  th e  c o a le s c e n ­
ce o f th e  c e l l s  R^ and R^ due to  th e  a tro p h y  o f ' t h e  i r e e  p a r t  o f  th e  
v e in  Rr: . The su b fa m ily  c o n ta in s  two g e n e ra , tn e  o ld  genus D o le ru s  
and th e  r e c e n t ly  d e s c r ib e d  genus L o d eru s . meach sepax*aoeu,under tn e  
name o f  D o s y th e u s ,a l l  th o s e  s p e c ie s  h a v in g “c e r t a i n  a n te n n a l  p e c u l i a ­
r i t y  and a c c o rd in g  to  S te p h e n ,a l s o  h a v in g  b r ig h t  c o lo r s  on th e  abdo­
men. T h is  d i f f e r e n t i a t i o n  was c o n s id e re d  i n v a l i d  by H a r t lg  and h i s  
view  was e n d o rsed  by N orto n  and Cameron. N o rto n  d e s c r ib e d  a s p e c ie s  
u n d e r th e  name o f  D osy theus a p r ic u s  v a r .  a l b i f r o n s  w hicn  i s  now 
p la c e d  in  tn e  genus L o d eru s . The m onobasic genus P e lm ato p us o f 
H a r t ig  b a se d  on P .m in u tu s  i s  now c o n s id e re d  a s  c o n g e n e r ic  w ith  
D o le ru s . S in ce  th e  l a r v a e  o f L o d eru s a re  unknow n ,the  genus D o le ru s
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a lo n e  i s  c o n s id e re d  h e re .
D o le ru s  J u r in e
Head view ed from  f r o n t  c i r c u l a r  in  c o n to u r  in  m atu re  sp ec im en s , 
e p ic ra n .1um s e m ig lo b o s e ,f r o n t  d i s t i n c t l y  f l a t t e n e d ;m o u th - p a r t s  d i r e c t ­
ed c a u d o - v e n t r a d ;a n te n n a r ia  n e v e r  c i r c u l a r , w i t h  o b tu s e  c o rn e rs  a t  th e  
a n g le s  on t h e i r  d o r s a l  s id e ja n te n n a e  w ith  f o r m u la ,5 , ( 3 , 4 , 2 ) , 1, d i s t a l  
segm ent c o n ic a l ,a p e x  l e s s  c h i t i n i z e d  and o b tu s e ly  ro u n d e d ,n e v e r  
s h a rp ly  p o in te d ,s e g m e n ts  2-5 w e ll  c h i t in iz e d ,s e g m e n t  ! n arrow  b u t 
d i s t i n c t l y  l a r g e r  in  d ia m e te r  th a n  d i s t a l  s e g m e n ts ; f r o n t  d i s t i n c t l y  
w id e r th a n  h ig h ;ia b ru m  a s y m m e tr ic a l ,d e x t r a l  p a r t  a lw ays l a r g e r  th a n  
s i n i s t r a l  o r  w ith  p o if t te d  v e n tro -m e s a l  a n g le ;m a n d ib le  v e ry  t h i c k ,  
l a r g e ,d e x t r a l  w ith  fo u r  d i s t a d e n t e s  and one cu rv ed  s h a rp  p r o x a d e n t ia ,  
s i n i s t r a l  w i th  fo u r  a i s t a d e n t e s  and m esal s u r f a c e  d e e p ly  e m a rg in a te ;  
p a ra p h a ry n x  w ith  apex  d i l a t e d  and c h i t i n i z e d ; m a x i l la ry  p a l p i ,g a l e a ,  
l a c i n i a  and l a b i a l  p a l p i  norm al in  s t r u c t u r e  and w e l l  c h i t i n i z e d ;  
t h o r a c i c  l e g s  w ith  fem ur o f te n  p ro d u ced  p a p i l l a - l i k e  on i t s  d i s t o -  
v e n t r a l  a n g l e , t i b i a  l o n g , c y l i n d r i c a l , t a p e r i n g  u n ifo rm ly  d i a t a d , d i s t i n ­
c t l y  lo n g e r  th a n  f e m u r , t a r s a l  claw  r a t h e r  s le n d e r  and s t r a i g h t ;  
abdom inal segm en ts w ith  s i x  a n n u l e t s , t y p i c a l  fD rro u la ,( 1 , , 3 ,4 ,  ^ »
1=5+6 ; s p i r a c l e s  on a n n u le t  2 ; a n n u le t s  2 and 4 w ith  c o n ic a l  g lan d u b ae  
and t i n y  c y l i n d r i c a l  t r u n c a t e  s e ta e  w ith  l a r g e  c a l i c e s ; t e n t h  abdom inal 
tergura  s e m ig lo b o s e , a n a l s e t a e  n u m e ro u s ;v e n tra l  g la n d s  n e v e r  p r e s e n t .
The genus D o le ru s  i s  r e p r e s e n te d  in  N o rth  A m erica oy more th a n  
t h i r t y  s p e c ie s  b u t none o f tnem have been i d e n t i f i e d  in  th e  im m ature 
s ta g e s  u n t i l  th e  w r i t e r  o b ta in e d  th e  a d u l t  o f  D.StjMtK* a t  I th a c a ,N . x . 
The l a r v a e  o f  t h i s  genU3 a r e  e a s i l y  o b ta in e d  and r e a d i l y  i d e n t i f i e d  
b ec au se  o f  th e  m arked asym m etry o f  th e  lab ru ra .
The^f o i l  owing t a b l e  w i l l  s e rv e  to  s e p a r a te  th e  s p e c ie s  s t u d i e d : -
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a . Head u n ifo rm ly  p a l e , c re a m y  o r p a le  brown ;bo<jy u n ifo rm ly  w h i t i s h
o r  g r e e n is h ,w i th o u t  d i s t i n c t  d o r s a l  band .
b. Body w ith  sm a ll b la c k  s p o ts  on e a c h  segm ent a lo n g  s u p r a -
s t ig m a ta l  a n d e p e d a l l i n e s ;h e a d  p a le  b ro w n ish  y e l lo w ;s p o ts
on n i n t h  abdom inal segm ent much s m a l le r  th a n  p re c e e d in g
o n e s j le n g th  25 mm.jon w heat and g r a s s e s ;Y - 1 1T - 1- 1,G - d - 1.
..................................................................................................  D o lc ru s  s p .1 .♦
bb. Body w ith o u t sm a ll b la c k  s p o ts  on eacn  segm ent a lo n g  s u p ra -
s t ig m a ta l  and p e n a l l l n e s ; h e a d  c re a m y jle n g th  l e s s  tn a n  25A
mm.
c . D is ta n c e  betw een  a n te n n a r ia  and m a n d ib u la r ia  su b e q u a l to
d i s t a n c e  betw een  a n te n n a r ia  and o c u la r iu m j le n g th  2~ mra.; 
on C arex  t r l c h o c a r p a ;Y - 2 4 - 5 - 2 , - ’45-1 {? ) -  147.
...............................  ........................................................... D o le ru s  By. 2.
c c . D is ta n c e  betw een  a n te n n a r ia  and m a n d ib u la r ia  tw ic e  o r  more 
th a n  tw ic e  th e  d i s t a n c e  betw een  a n te n n a r i a  and o c u la r iu m ; 
l e n g th  o f p r o th o r a c ic  3p i r a c l e s  in  r e l a t i o n  to  v e r t i c a l  
d ia m e te r  o f  a n te n n a r ia  v a r ia b le ; f e m u r  w ith  o r  w ith o u t  
d i s t o - v e n t r a l  p r o j e c t i o n ; f r o n t  w itn  o r  w itn o u t p a le  brown 
s , .o t ; i e n g t h  l c - 2C mm.jon g r a s s e s , s e d g e , t im o th y ;Y - 2 9 - 1 1 ,-
32 - 1,11-7,-H,- 4 1 - 1 ,- 6 3 ,- 2 2 5 .............................  . .D o le ru s  s p .3 .
aa . Head s p o t t e d ,b a n a e d ,o r  d i s t i n c t l y  c o lo re d  b ro w n ,b ia c x ,o r  p u rp le  
body u n ifo rm ly  l o n g i t u d i n a l l y  banded  o r  s t r i p e d  on dorsum , 
e s p e c i a l l y  a lo n g  d o r s o - l a t e r a l  l i n e s , r a r e l y  u n ifo rm ly  
w h i t i s h  o r  g r e e n is h .
b . Head w ith  a  d i s t i n c t  b l a c k i s h  s e m ic i r c u la r  band e x te n d in g  f r a i  
gena to  g ena  d o rsa d  o f  f r o n t  and I n v o lv in g  o c e l la r a e ;b o d y  
w ith  a v e ry  f i n e  b ro w n ish  l i n e  a lo n g  l a t e r o - d o r s a l  l i n e s ,  
mere d i s t i n c t  on ca u d a l segm ents ; t h o r a c i c  l e g s  u n ifo rm ly
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p a le ; le n g th .  15 mm. ;on g r a s s e s ;Y - 4 1- 1- 1, - 4 1-2 , - 4 1 - 5 , - 8 . 47( ? )»
M-4 1 ,-2 3 5 ......................................................................................D o le ru s  s p .4 .
bb . Head w ith o u t d i s t i n c t  b l a c k i s h  s e m ic i r c u la r  b a n d ,b u t w ith  
s p o ts  o r  d a r k ly  c o lo re d  a r e a s ; l e g s  w ith  fem ur and t i b i a  
and c law s b ro w n ,n o t c o n c o lo ro u s  w ith  coxa , 
c e .Head p a le  b ro w n ,v e r te x  w ith  brown s p o ts jb o d y  u n ifo rm ly  
w h i t i s h  o r  w ith  l i g h t  d o r s a l  band ,
d . V e rte x  w ith  two sm a ll s p o ts ,o n e  d o rso -m esad  o f e a ch
v e r t i c a l  f u r r o w ,v a r i a b l e  in  s i z e  b u t  n e v e r  l i n e a r  a lo n g  
th e  fu rro w jb o d y  u n ifo rm ly  w h i t i s h  o r  c re a m y  le n g th  
2 1 jam. ; on C arp in u s  and P t e r i s  a q u i l i n a ( b o th  d o u b t f u l ) ;
Y -7 4 -1 -1 .M -8 2 ................................................................. D o le ru s  s p .5 .
dd . V e rte x  w ith  one m in u te  s p o t a t  th e  o r i g i n  o f  e p i c r a n i a l  
s t e m ; l i g h t  brown s p o t  a lo n g  e p i c r a n i a l  s u tu r e  to  
o c e l l a r a e ;body w ith  d o r s a l  b a n d , l i g h t e r  on d o rso -m eson  
and d a r k e r  on s u p r a s t ig m a ta l  l i n e s , more d i s t i n c t l y  on 
c a u d a l se g m e n ts>le n g th  15 mm.;on E qu iae tum  a rv e n s e ;
Y-  ...............................................................................D o le ru s  s p . 6 .
c c . Head b ro w n ish  w ith  p u r p l i s h  o r  b ro w n ish  m ark in g s on v e r te x ,  
o n ly  r a r e l y  l i g h t  brown o r  y e l lo w is h , th e n  v e r t i c a x  fu rro w  
w ith  b ro w n ish  s t r e a k s ;b o d y  w ith  d i s t i n c t  d o r s a l  oand. 
d . Head deep  p u p l i s h  b la c k  w ith  f o l lo w in g  p a r t s  w h i t i s h ;
p ro x im a l h a l f  o f  e p i c r a n i a l  s te m ,v e r t i c a l  fu rro w s ,v e r te s  
caudad  o f o c u l a r i a  to  th e  m id d le  o f e p i c r a n i a l  stem  
v ery  n a rro w ly , e p i c r a n i a l  a rm s, cJLypeus, and la b ru m jd o rs a l  
band l i g h t e r  on d o rso -m e so n ;p e d a l l i n e s  w ith  b r o k e n  
row o f  g r a y i s h  p a t c h e s j l e g s  w ith  feruara w ith o u t  c t is to  
v e n t r a l  p r o j e c t i o n ; l e n g th  19 mm.;on E q u lse tu m  a r v e n s e ;  
Y -1 4 6 -1 -2 .................................................. S im lU j M orton.
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d d . Head u s u a l ly  b ro w n ish  o r  y e l lo w is h ,v e r t e x  d e e p ly  brown,
a t  l e a s t  a lo n g  v e r t i c a l  f u r r o w s ; t y p i c a l l y  p a le  on
v e r te x  v e n tra d  o f v e r t i c a l  fu rro w s  and. caudad  o f o c e l  la?/
riue; f r o n t  w ith  o r  w ith o u t b ro w n ish  f f o t ; t e n th  abdom inal
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te rg u ia  on b o th  s id e s  u s u a l ly  more b ro w n ish  th a n  on 
m e so n ;le g s  w ith  fem ora w ith o u t d i s t o - v e n t r a l  p r o j e c -  
t i o n j l e n g t h  £0-25  mm. ;on  s e d g e s ;Y -2 8 -1 ,-2 7 -  1-1, -3 0 -2 1 0 -' 
- 8. 52 (? )-1  - 1 , M-7, - 8 , - 9 , - 3 5 ,- 6 4 ,- 1 3 3 ,  G -d-3'.
D o le ru s  s p . 7 .
9?
P h y llo to m in a e
L arv ae  s m a l l , l e n g th  u s u a l ly  l e s s  th a n  15 mm.; body s u b c y l i n a r i c a l  
o r d e p r e s s e d ,w i th o u t  c o lo re d  p a t t e r n s ju r o p o d s  on abdom inal segm ents 
2-8 and som etim es on th e  u l t im a te  se g m e n t; t h i r d  abdom inal segm ent 
w ith  two o r s i x  a n n u l e t s ; a n te n n a e  w ith  3 -4  o r 5 se g m e n ts ; t h o r a c i c  
le g s  w ith  fo u r  seg m en ts , s h o r t ,  s tu b b y , w ith  o r  w ith o u t t a r s a l  c la w s.
The P h y llo to m in a e  can be d iv id e d  i n to  two d i s t i n c t  t r i b e s  on 
th e  b a s is  o f  th e  l a r v a l  c h a r a c t e r s .  The t r i b e s  a re  s e p a r a te d  as  
f o l lo w s :
a . T h o ra c ic  le g s  w ith  t a r s a l  c la w s ;h e a d  norm al in  fo rm ,n o t d e p r e s ­
se d ; t h i r d  abdom inal segm ent w ith  s i x  a n n u l e t s ; e x t e r n a l
fe  e d e r s  ............h y i1 o to m in i .
aa . T h o ra c ic  le g s  w ith o u t  t a r s a l  c la w s ;h e a d  d e p r e s s e d ; t h i r d  abdomin 
a l  segm ent w ith  two a n n u l e t s ; l e a f - m in e r s
........................................................................P h le b a t r o p h in i .
P h y llo to m in i
Body s u b c y l i n d r i c a l , th o ra x  d i s t i n c t l y  sw o lle n ,so m e tim e s  d i s t i n c t  
ly  t a d p o l e - l i k e , t a p e r i n g  c a u d a d ;s e g m e n ta tio n  in d  annul a t I o n  i n d i s t  
t i n c t , f i n e , s u b e q u a l  in  l e n g t h ; t h i r d  abdom inal segm ent w ith  s i x  
a n n u le t s ,a n n u le t s  2 and 4 m ic r o s c o p ic a l ly  and s p a r s e ly  s e t i f e r o u s  o r 
m in u te ly  t u b e r c u l a t e ; t e n t h  abdom inal te rgu m  w ith  o r  w ith o u t  tu b e rc le s ]  
th o r a c ic  le g s  a s  lo n g  a s  head i s  w id e ,s u b e q u a l l i jo iz e  to  each  o tn e r ,  
s h o r t ,m o d i f i e d ,w i th  fo u r  s e g m e n ts ,s tu b b y ,w ith  d i s t i n c t  t a r s a l  c a w s ,  
coxa c o n ic a l , f e m u r ,c y l in d r i c a l^  a s  lo n g  as  w i d e , t i b i a  c o n v e x ,w id e r  
th a n  l o n g , d i s t a l  segm ent v e ry  m in u te  w ith  sh a rp  in c u rv e d  c law ;u ro p o d a  
on abdom inal segment* 2-8 n o rm al in  f o r m ,g l a b r o u s ,d i s t a l  lo b e  w ith  a  
m inu te  p o in t  on i t s  c e p h a lo - v e n t r a l  a n g le ; u l t im a te  segm ent wioh a  
p a i r  o f  no rm al u ro p o d s o r  w ith o u t an y ;h ea d  s m a l l ,n o r m a l ,n o t  d e p r e s s e s  
—  -
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s p a r s e ly  s e t i f e r o u s , lo n g e r  th a n  w i d e , s l i g h t l y  p o in te d  a t  d o r s a l  apex ; 
mouth d i r e c t e d  s l i g h t l y  v e n t r o - c a u d a d ; a n te n n a e  w ith  fo u r  o r  f iv e  
s e g m e n t s , s l e n d e r ,e lo n g a t e , c o n ic a l ,o r  s u b c o n ic a l ;m o u th - p a r ts  no rm al in  
f o r m ;s p i r a c le s  w ith  o r  w ith o u t w in g s ; v e n t r a l  g la n d s  w a n t in g ;p r o th o ­
r a c i c  g la n d s  som etim es p r e s e n t ;g la n d u b a e  p r e s e n t , c o n i c a l , t u b e r c u l a t e , 
o r  s e s s i l e ; c u t i c l e  u s u a l ly  m ic r o s c o p ic a l ly  v e r r u c o s e ; l a r v a e  in  l i f e  
som etim es d i s t i n c t l y  s l im y ; s u b g r e g a r e o u s j l e a f - s k e l e to n i z e r s .
P h le b a t r o p h in i
Body d i s t i n c t l y  d e p r e s s e d ,v e n te r  f l a t t e n e d , t h o r a x  th ic k e n e d , 
b r o a d e s t  on m eso th o rax ,.p r o th o r a x  d e c l iv o u s  c e p h a la d ,c a u d a l  segm ents 
d i s t i n c t l y  ta p e r in g ;s e g m e n ta t io n  and a n n u la t io n  d i s t i n c t ; t h i r d  
abdom inal segm ent w ith  two a n n u le t s ,a n n u le t  2 s p a r s e ly  and in c o n ­
s p ic u o u s ly  s e t i f e r o u s ; t e n t h  abdom inal tergu in  w ith o u t t u b e r c l e s ; t e n t h  
s te rn u m  s m a l l ; t h o r a c i c  l e g s  m o d if ie d ,f l e s h y , I n d i s t i n c t l y  fo u r  s e g ­
m ented, t a p e r in g  to  d i s t a l  e n d ,d i s t a l  segment# m ic ro sco p ic ,m am m a-lik e , 
w ith o u t t a r s a l  claw Sjuropods v e s t i g i a l ,  l o c a te d  on abdom inal segm ents 
2-8 and 10, a n a l  u ro p od s u n i te d  on th e  meson fo rm in g  a s i n g l e  s u c k e r ­
l i k e  p r o tu b e r a n c e ; head  d i s t i n c t l y  d e p r e s s e d ,p o in t e d ,p u b t r i a n g u la r  in  
c o n t o u r ,p a r t l y  o v e r la p e d  by p r o t r u d in g  p ro th o ra x ,m o u th  d i r e c t e d  
c e p h a la d ; v e r t i c a l  fu rro w s  o b s o l e t e ; a n te n n a e  w ith  3 -4  seg m en ts ,seg m en t;
1 and & l a r g e  and c o n ic a l ,s e g m e n ts  3 and 4 s u b c y l in d r l e a l  ana much 
s m a l le r  and n a rro w e r in  d ia m e te r  th a n  p ro x im a l s e g m e n ts ; m o u th -p a r ts  
m o d if ie d , m an d ib le s  s l e n d e r ,  s h a r p ly  p o in te d ,w i th o u t  d e n te s ,  b la d e - j - ik e , 
lab iu m  f l a t t e n e d  and l a r g e ; s p i r a c l e s  n o t  w in g ed ; v e n t r a l  ad p r o th o ­
r a c i c  g la n d s  w a n t in g ;g la n d ubae o b s o le te ;b o d y  n o t  s l im y ; x ea f-m in e i s .
The Phy11o tom inae i s  a  d i s t i n c t  g roup  and in c lu d e s  f i v e  g e n e ra  
P h y llo to m a ,E r io c a m p o id e s , C a liro a ,E n d e lo m y ia , find p h le b a t r o p h ia .  hi 
th e  n e a r c t i c  r e g i o n , t h e  th r e e  l a s t  g e n e ra  a re  r e p r e s e n te d  by a l im it®  ►
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number o f s p e c ie s .  M acG -illiv ray  c o n s id e re d  t h i s  fa m ily  as one o f th e  
f iv e  g e n e r a l iz e d  s u b f a m i l ie s  o f th e  T en th red .ln id .ae  q u i te  a p a r t  from  
th e  P e n u s in a e  and S c o l io n e u r in a e  b u t  Rohwer would a s s o c i a t e  them in  
h is  su b fa m ily  M essinae w h ile  Konow w ould in c lu d e  H oplocam pinae and 
P h y llo to m in a e  in  h is  t r i b e  H op locam pides. The su b fa m ily  i s  d i v i s i ­
b le  in to  two d i s t i n c t  g ro u p s a c c o rd in g  to  th e  c h a r a c te r s  o f th e  
l a r v a e .  The re m a rk a b le  s p e c i a l i z a t i o n  o f  s t r u c t u r e s  due to  th e  
le a f - m in in g  h a b i t  o f th e  l a r v a  in  one gen^Us w here s p e c i a l i z a t i o n  has 
p ro ceed ed  much f u r t h e r  th a n  any o f  th e  o th e r  le a f - m in e r s  makes th e  
d i s i v i o n  o f  th e  su b fa m ily  i n to  two t r i b e s  d e s i r a b l e .
G enera o f P h y llo to m in a e
a . Body s u b c y l in d r i c a l ,  n o t d e p r e s s e d ; le g s  w ith  t a r s a l  c law s;head . 
n o rm al in  fo rm ,n o t d e p r e s s e d ; f r e e  l e a f - f e e d e r s
....................................................................... T r ib e  P h y l lo to m in i .
b . Body w ith o u t m inu te  tu b e r c l e s , t a d p o le - l i k e ,s l im y J g la n d u b a e
s e s s i l e . ............................................................................. * * • • C a l i ro a .  C o s ta .
bb . Body w ith  m in u te  t u b e r c l e s ,n o t  t a d p o l e - l i k e ,n o t  s l im y ;*
g lan d u b ae  c o n i c a l , t u b e r c u l a r ........................ E ndelom yia Ashmead.
aa . Body d e p r e s s e d ; le g s  w ith o u t  t a r s a l  c la w s ;h e a d  d e p r e s s e d ; l e a f -  
m i n e r s T r i b e  i3h l e b a t r o p h i m . 
.............................................................. ..P h le b a t r o p h ia  M a c G il l iv ra y .
E ndelom yia  Ashmead
L arv ae  s m a l l ,g r e e n is h  y e llo w ;b o d y  s u b c y l i n d r i c a l , a p p a r e n t l y  
a lm o s t g la b r o u s ,n o t  t a d p o l e - l i k e , t h o r a x  th i c k e n e d , t a p e r in g  c a u d a d , 
t h i r d  abdom inal segm ent w ith  s i x  a n n u le t s ,a n n u le t s  and 4 tu b e rc u -  
l a t e ; t e n t h  abdom inal te rgu ra  w i th  e i g h t  to  te n  c o n ic a l  t u b e r c l e s  
a r ra n g e d  a p p ro x im a te ly  in  th r e e  t r a n s v e r s e  ro w s ; s u r a n a l  and su b ­
a n a l  lo b e s  w ith  s e v e r a l  r a t h e r  l o n g , s t i f f  s e t a e ; t h o r a c i c  le g s  w ith
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d i s t i n c t  t a r s a l  c law sju ro p 'o d s  on u l t im a te  segm ent no rm al in  form , 
s e p a r a t e d ; a n te n n a e  w ith  f i v e  s e g m e n t s , s l e n d e r ,e lo n g a t e - c o n ic a l ; 
m an d ib le s  w ith  d e n t e s ; s p i r a c l e s  n o t  w in g e d ;s t ig m a ta l  l i n e  norm al in  
p o s i t i o n ,d o r s a d  o f  th e  la te r o ^ v b h . t r a l  l i n e ; p r o th o r a c ic  g la n d s  
w a n tin g ;g la n d u b a e  c o n i c a l , tu b e r c u la te ib o d y  n o t  s lim y .
S ndelom yia  a e th io p s  F a b r ic iu s
L en g th  13 mm.; w id th  o f h e a d ,1.2 mm. ; head l i g h t  b ro w n ;m o u th -p a r t^  
lab rum , and t a r s a l  c law s deep  brow n; body g r e e n is h  y e llo w  to  y e l lo w is h  
w h i t e ; t u b e r c l e s  c o n c o lo ro u s  w ith  b o d y ; ty p ic a l  t u b e r c u l a r  fo rm u la  t
on p r o tn o r a x f 3 -6  on f i r s t  a n n u l e t ,2-3 on p r o s u b s t ig m a ta l  l o b e ,2 -3  
on a n n u le t  2 ; t h i r d  abdom inal segm ent w ith  2 and 3 t u b e r c l e s  on a n n u l­
e t s  2 and 4 r e s p e c t i v e l y , 1 on a n n u le t  3 n e a r  th e  s p i r a c l e , 1 e a ch  on 
s u b s t ig m a ta l  and p u rp e d a l l o b e ; a n n u la t io n  1, 2 , 3 , 4 , ( 5 , 6 ) ; an te n n a e  
1 , ( 2 , 3 , 4 ) , 5 ; m a x i l la ry  p a lp i  ( 1 , 2 , 3 ) , 4 ; l a b i a l  p a l p i  1 ,2 ,o r  ( 1 ,2 ) ;  
s u b g re g a re o u s ; on R o sa ;Y -2 ,M -127.
C a l l r o a  C o s ta
L arv ae  s m a l l ,w h i t i s h ;b o d y  d i s t i n c t l y  t a d p o l e - l i k e ; th o r a x  co n ­
s p ic u o u s ly  sw o lle n ,ro u n d e d  on dorsum  and f l a t t e n e d  on v e n t e r ; t a p e r in g  
d i s t i n c t l y  c a u d a d ; th i r d  abdom inal segm ent w ith  s i x  i n d i s t i n c t  an n u le  
a n n u le t s  2 and 4 w ith  a  few g la n d u b a e ; te f t th  abdom inal te rgu m  w ith o u t 
t u b e r c l e s ; s u r a n a l  and su b a n a l lo b e s  o f te n  w ith  a  num ber o f s t i f f  
r a t h e r  lo n g  s e t a e ; th o r a c i c  le g s  w ith  d i s t i n c t  t a r s a l  c la w s ju ro p o d s  
on u l t im a te  segm ent o b s o l e t e , t h e i r  p o s i t i o n  i n d ic a te d  by a sm a ll 
m edian s w e l l in g ;a n te n n a e  w ith  f o u r  s e g m e n ts , f a th e r  t h i c k , e l o n g a t e ,  
d i s t a l  segm ent m ic ro s c o p ic jm a n d ib le s  w ith  d e n t e s ; s p i r a c l e s  u s u a l ly  
w in g e d js t ig m a ta l  l i n e  ab n o rm a lly  low in  p o s i t i o n ,c o i n c i d i n g  w ith  
1 a t  e r o - v e n t r a l  l i n e ;  p ro  th o r a c i c  g la n d s  p r e s e n t ,  l a r g e ,  t r i a n g u l a r ,  f l e s i j  v 
a t ta c h e d  4»e..tae cephalP em esad  o f p r o tn o r a c ic  le g s ;g la n d u o a e  s e s s i l e ,
S p e c ie s  o f C a l i ro a to t
a .  Anal s e t a e  n d t  a l l  o f same ty p e  and l e n g th , l o n g e r  ones a r i s i n g
from  m in u te  h u t  d i s t i n c t  tu b e r c le s ,  wm. brown, a p p a r e n t ly  b arb ed , a s  lo n g  a s  la b  rum,,cu rv ed  a t  tip s ,^ b e n  to  tw e lv e  in  num ber, a r ra n g e d  in  a t r a n s ­
v e r s e  row on s u ra n a l  and su b a n a l l o b e J s p i r a c l e s  d i s t i n c t l y  
w in g e d ,b ro w n ; c ly p e u s  l i g h t  b row n jhead  d eep  b row n ; t h o r a c i c  le g s  
and a n te n n a e  deep  brow n; s m a l le r  s b ta e  on a n a l  a r e a  n o rm al in  
form ,m uch s h o r t e r  th a n  th e  lo n g  b a rb e d  o n e s , s c a t t e r e d  beyond, 
th e  t r a n s v e r s e  r o w s ; le n g th  o f f r o n t ,c ly p e u s , l a b r u m  and w la th  
o f lab ru m  in  p r o p o r t io n  £3 , 10, 8,12 r e s p e c t i v e l y ; le n g th  of body 
11 mm.;w id th  o f  head 1 . mm.;on c h e r ry ,p lu m ,C ra ta e g u s ;Y -2 0 9 , 
M -260,- 2 4 9 ,- 1 1 5 ,0 - 5 5 1 , - 5 5 2 . .......................................c e r a s i  L in n ae u s .
aa . A nal s e ta e  a l l  o f  same ty p e  and le n g th ,n o n e  a r i s i n g  from  d i s -»in c t  t u b e r c l e s  and b a rb e d , a l l  o f  no rm al ty p e ,m u ch  shox’t e r  th a n  
l a b r u m ;s p i r a c le s  u s u a l ly  n o t  w inged,
b . Head b la c k is h ,d e e p  b ro w n ,o r b ro w n is h ; le g s  b ro w n ish  in  pafct 
n o t  c o n c o lo ro u s  w ith  body,
c . Head b la c k i s h  o r  deep  b ro w n ish .
d . Head b la c k  o r  d a rk  b ro w n ish  b la c k ;a n a l  s e t a e  s c a t t e r e d ,
p a l e , su b e q u a l in  l e n g th  to  each  o th e r ,  ab o u t t h r e e - f i f t h s  
as lo n g  a s  la b r u m ;p r o th o r a c ic  l e g s  d i s t i n c t l y  l i g h t e r  
in  c o lo r  th a n  o th e r  l e g s  w hich  a re  b r o w n is h ; s p i r a c le s  
o f  c e p h a l ic  segm ents f a i n t l y  w in g e d ;c ly p e u s  w h i t i s h ;  
l e n g th  o f  f r o n t ,c ly p e u s , l a b r u m  and w id th  o f Labrum in  
p r o p o r t io n  o f 22 , 9 , 8, 1 1 , r e s p e c t i v e l y »le n g th  o f body
10.5 mm.;width of head 1. mm.;on oak;M-157,-20p,-245,
G -553c,Y -rnek............................................................C a l i r o a  s p .1 .
dd . Head deep  b ro w n ;a n a l s e t a e  s c a t te r e d ^ s u b e q u a l  in  l e n g th  
to  each  o t h e r ; p ro th .o rac ic jl.eg s l i g h t e r  in  c o lo r  th a n
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o th e r  l e g s ; s p i r a c l e s  n e v e r  w in g e d ;a n a l s e t a e  ab o u t 
o n e - th i r d  as lo n g  as lab ru rn ; c ly p e u s  p a le  brown; 
le n g th  o f  f r o n t ,  c ly p e u s , lab ru rn  and w id th  o f l a b  rum in  
p r o p o r t io n  o f 1 8 ,1 0 ,8 ,1 1 ; le n g th  of body 6 mm.; w id th  o f
head  .9  mm.;on w ild  c h e r ry ;G ...............o b s o le t a  N o rto n .
cc . Head b ro w n ish  o r  l i g h t  b ro w n ;a l l  l e g s  p a le  b ro w n is h ;a n a l
s e t a e  s c a t t e r e d  and su b e q u a l in  l e n g th  to  each  o th e r ,a b o u t  
o n e - th i r d  a s  lo n g  as la b ru rn ;c ly p e u s  p a le  b ro w n ;le n g th  o f 
f r o n t ,c ly p e u s , la b r u r n ,a n d  w id th  o f labrurn  in  p r o p o r t io n  o f  
18, 9 , 7 , H J le n g th  o f body 8 mm.; w id th  o f  head  1 . mm;on
w h ite  oak and C rajsaegus;C t7,Mt2 3 0 ................................................
....................................................... . . q u e r c u s - a lb a  N o rto n .
bb . Head p a le  brown o r  w h i t i s h j l e g s  w h i t i s h  c o n c o lo ro u s  w ith
b o d y ; s p i r a c l e s  n o t  w in g e d ja n a l s e ta e  s c a t t e r e d , s u b e q u a l  in  
l e n g th  to  ea ch  o th e r ,a b o u t  t h r e e - f i f t h s  as lo n g  as lab ru rn ; 
l e n g th  o f f r o n t ,c ly p e u s , la b r u r n ,a n d  w id th  of labrurn  in  
p r o p o r t io n  o f  2 1 , 9 , 7 , 10j l e n g th  o f  body 1c . 5 mm.; w id th  o f '
head 1. m m .;Y -121 ,G -553c,M -143 ,- 2 0 1 ,- 2 3 1 ,- 2 3 6 ,- 2 4 2 -----
..................................................................... q u e r c u s - c c c c in e a  D yar.
P h le b a t r b p h la  h a c G -ill lv ra y
L arv ae  v e ry  s m a l l ,w h i t l s h jb o d y  d i s t i n c t l y  d e p r e s s e d , t a p e r in g  mud 
c a u d a d ,b ro a d e s t  on m e s o th o ra x ,p ro th o ra x  d e c l iv o u s  c e p h a l a d ; l a t e r a l  
lo b e s  somewhat p ro m in e n t; t e n t h  abdom inal te rgu m  c o n v e x ,a lm o s t g la b r  
r o u s ,a b o u t  o n e - h a l f  a s  w ide as m e s o th o ra x ;s u ra n a l  and su b a n a l lo b e s  
s e m ig la b ro u s ; t h i r d  abdom inal segm ent w ith  two a n n u le t s ,c a u d a l  a n n u le t  
ab o u t fo u r  t im e s  as lo n g  as th e  c e p h a l ic ,m ic r o s c o p ic a l ly  an a  s p a r s e ly  
s e t i f e r o u s  >t h o r a c i c  l e g s  f l e s h y , ta t r s a l  c law s w a n tin g ;u ro p o d s  rud im en­
t a r y  Joe t t i  a l l  a  p r o t r u d i n g , l o c a t e d  l a t e r  ad o f  a n t e n n a r i a e ? e p i c r a n i a l
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s u tu r e  in  p a r t  o b s o l e t e ; s p i r a c l e s  n o t  w in g ed ; a t ig m a ta l  l i n e  norm al 
in  p o s i t i o n ;m a x i l l a r y  p a lp i  w ith  fo u r  s e g m e n ts , l a b ia l  p a lp i  w ith  two 
se g m e n ts ; t a t a g l o s s a  ro u n d ly  p r o t r u d i n g ; s t i p e s  e lo n g a te ,s u b g a le a  lo n g , 
s l e n d e r ,w i th  d i s t i n c t  c h i t i n i z e d  c a r i n a e ; lab rum  f l a t t e n e d ;m an d ib le s  
s l e n d e r , s h a r p ly  p o in te d ,w i th o u t  d e n t e s ,b l a d e - l i k e ; l e a f - m i n e r s .
gP h ie b a t r o p h ia  m a th so n i MacG-ill iv r a y  
L eng th  7 m m .;w id th  o f  head 1 m m .jm eso thorax  2 ,4  mm. w id e ; head  
l i g h t  b ro w n ,m a n d ib le s  and c a r in a e  o f  a u b g a lgHfd eep  b ro w n ;m a x illa ry  
p a l p i  t y p i c a l l y  2 , 1, 3 , 4 , d i s t a l  segm ent v e ry  m in u te ; an te n n a e  w ith  
p ro x im a l segm ent o r  segm ents l a r g e r  in  d ia m e te r  and f l e s h y , c o n ic a l ,  
d i s t a l  two segm en ts to g e th e r  s m a l le r  and s h o r t e r  th a n  o th e r  two s e g ­
m ents b u t lo n g e r  th a n  l a b i a l  p a l p i j d i s t a l  segm ent o f l a b i a l  p a l p i  
v e ry  m in u te ; le a f - m in e r s  o f  b i r c h ;C  snd  G-.
T e n th re d in in a e
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L arv ae  o f medium s i z e  to  r a t h e r  la r g e ;b o d y  c y l i n d r i c a l , s l e n d e r ,  
t a p e r in g  u n ifo rm ly  and g r a d u a l ly  ca u d a d ; se g m e n ta tio n  and s im u la t io n  
d i s t i n c t , f i n e ; t h i r d  abdom inal segm ent w ith  seven  a n n u le t s ,a n n u le t s  
1, 3 , and 5 s e t i ^ e r o u s  and 3 and 5 w ith  t r a n s v e r s e  row o f  g la n d u b a e ; 
abdom inal segm en ts 2-8 and 10 w ith  u ro p o d s ; a n te n n a e  w ith  f i v e  segm ents 
s l e n d e r , c y l i n d r o - c o n i c a l * body u n ifo rm ly  g r e e n is h  w ith  d a rk  d o r s a l  
band o r  w ith  c o m p lic a te d  c o lo re d  p a t t e r n s ; t e n t h  abdom inal te rgu m  
c o n v e x ,s u ra n a l  (<hp* c a u d a l p ro tu b e ra n c e s  w a n tin g , n i n t h  ctodominal tergum  
w ith  s i x  a n n u l e t s , a n n u le t  6 as lo n g  as  a n n u le t  2 ; t h o r a c i c  l e g s  norm al, 
w e l l  d e v e lo p e d ,fe m u r  w ith  v e n t r o - d is ta l ,c o n ic a l ,m e m b r a n o u s  p r o je c t io n ;  
c ly p e u s  w ith  two s e t a e  on each  s id e ; la b ru m  w ith  3 -5  s e t a e  on each  
s i d e ,w i th  o r  w ith o u t  a m edian l o n g i t u d in a l  d e p r e s s io n ;m a x i l l a r y  p a lp i  
s l e n d e r ,n o r m a l ;g a le a  d i g i t - l i k e , l a r g e ; l a c i n i a  f l a t t e n e d , w i t h  a  row 
o f  10-15 s e t a e  on th e  o b l i q u e , t r u n c a t e , c e p h a l i c  m a r g in ; s t ip e s  w ith  
a sh a rp  t r i a n g u l a r  c e p n a io - v e n t r a l  p r o j e c t i o n j l a b i a l  p a l p i  l a r g e ,  
s l e n d e r ,w i th  segm ent 2 lo n g e r  th a n  segm ent I jm a n d io le  w ith  ' , 2 , o r
3-4 s e ta e ;h e a d  v a r io u s ly  m a r k e d ,d i s t i n c t l y  and d e n s e ly  s e t i f e r o u s ;  
s p i r a c l e s  on t h i r d  a n n u le t ,n o t  w in g e d ;u ro p o d s  g la b r o u s ; g lan d u b ae  
d i s t i n c t , s l e n d e r , e l o n g a t e , c y l i n d r o - c o n i c a l , a n d  som etim es lo n g e r  th a n  
a d ja c e n t  s e t a e ; c u t i c l e  m ic r o s c o p ic a l ly  and d e n s e ly  s p l n u l a t e ; v e n t r a l  
g la n d s  w a n tin g ; l a r v a e  f r e e  l e a f - f e e d e r s .
The T e n th re d in in a e  c o n s t i t u t e s ,  a c c o rd in g  to  ,. .a cG -illiv ray , th e  
second  su b fa m ily  o f  tn e  s e r i e s  o f S p e c ia l iz e d  T e n th r e d in iu a e .
RohwerC1911) would d iv id e  th e  su b fa m ily  i n to  two t r ib e s ,P e r & n e u r in i  
arid T e n  th r e d  in  i n i ,  u s in g  th e  p o s i t i o n  o f p ro p o d e a l s p i r a c ± e s  anu 
shape o f c e p h a l ic  m arg in  o f  s c u te l lu m  a s  c h a r a c te r s  f o r  d i f f e r e n t i a t ­
in g  them . The la r v a e  re se m b le s  in  many c a se s  th o s e  o f  th e  Eiaphy-
t i n a e .
tCb
(Genera o f  T e n th re d in in a e
a . M and ib les w ith  more th a n  one s e ta j la b r u m  w ith  m edian l o n g i t u d i ­
n a l  d e p re s s  i o n ; l e g s  w ith  d o r s a l  a s p e c t  o f fem ur u s u a l ly  n o t  
tw ic e  as lo n g  as t r o c h a n t e r ,b u t  o f te n  su b e q u a l to  i t .
b . M and ib les w ith  two s e t a e ............................... M acrophya Dahlbom.
bb . M and ib les w ith  f o u r ,o c c a s io n a l ly  t h r e e , s e t a e
................. ..............................  ...................... . T e n th re d o  L in n a e u s .
aa . M and ib les w ith  a  s in g le  s e ta j la b r u m  w ith o u t m edian l o n g i t u d i ­
n a l  d e p r e s s io n ; le g s  w ith  d o r s a l  a s p e c t  o f  fem ur u s u a l ly  tw ic e  
as  lo n g  as t r o c h a n te r .
b . Body w ith  com plex ly  p a t t e r n e d  m ark in g s on th e  d o r s u m ;d is ta l  
segm ent o f m a x i l la ry  p a l p i  lo n g e r  th a n  t h a t  o f l a b i a l
p a lp i ;h e a d  n e a r ly  b l a c k ................. ........... T e n th re d o p s is  C o s ta .
bb . Body w ith o u t com plex ly  p a t t e r n e d  m ark in g s on th e  dorsum ;
d i s t a l  segm ent o f  m a x i l la ry  p a lp i  lo n g e r  th a n  t h a t  of lab iaL  
p a lp i ;h e a d  p a le  o r  l i g h t  b row n......................Neopus IflocJJiUiWay.
T e n th re d o p s ia  s im i lu t e a  N o rto n
Body on dorsum  w ith  com plex ly  p a t t e r n e d  p u r p l i s h  b lac i. m ark ingstwo
e x te n d in g  to  a u p r a s t ig m a ta l  l i n e s  ^ L ig h te r  c o lo re d  s p o ts  on d o rs d -  
meson, t h e i r  a p ic e s  d i r e c t e d  c e p h a la d , c e p h a l ic  one much l a r g e r  th a n  
c a u d a l ;a  l a r g e  s p o t  w ith  c a u d a l e m a rg in a tio n  on l a t u s  and c o n tig u o u s  
w ith  m esal t r i a n g l e s ; s u b s t ig m a ta l  lo b e  w ith  f a in t ,m in u te  s p o ts ;  # 
o th e rw ise  v e n t r a l  h a l f  o f body in c lu d in g  le g s  and u ro p o d s w h i t i s h ;  
head p u r p l i s h  b la c k  e x c e p tin g  th e  fo l lo w in g  p a r t s ; w h ite jg e n a e  i n ­
c lu d in g  a n te n n a e  and a n te n n a r ia e , lo w e r  f o u r th  o f  f r o n t , s e r t e j t i n a r r o w -  
ly  l a t e r a d  o f v e r t i c a l  p o r t io n  o f e p i c r a n i a l  arms,c ly p e u s ,la b ru m ,a n d  
m o u th -p a r ts  e x c e p t t i p s  o f m an d ib le s  w hich a re  b l a c k ; f 'r o n to - c ly p e a l  
s u tu r e  som etim es b l a c k ; in  young sp e c im e n ,h ea d  g r a y is h  ana oody e n t i r e  
Jj_jjfhjdm j3h g  he ad and body c o a te d  w ith  a  waxy bloom ;
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a n n u la t io n  ( 3, 5 , 1 ) , ( 2 ,4 ) ,6 ,? ; a n t e n n a e  5 , 2 , ( 1, 3 ,4 )  jm a x i l la r y  p a lp i  
( 4 , 2 ) , 3 , 1 J l a b i a l  p a lp i  w ith  d i s t a l  segm ent tw ic e  as lo n g  a s  th e  p r e -  
c e e d in g  s e g m e n t,b u t su b e q u a l in  l e n g th  o r  s h o r t e r  th a n  d i s t a l  segm ent 
o f m a x i l la ry  p a l p i ; lab rum  u s u a l ly  w ith  t h r e e  s e ta e  on each  s id e  and 
w itn o u t m edian lo n g itu d ix x a l d e p r e s s io n ;m an d ib le  w ith  one s e t a e j l e g s  
w ith  t r o c h a n t e r  h a l f  as lo n g  a s  t i b i a , f e m u r  s l i g h t l y  lo n g e r  th a n  
t ib i a jg la n d u b a e  h a l f  as lo n g  a s  a d ja c e n t  s e t a e j l e n g t h  18 m m .jw idth  
o f head 1 .8  ram.; on T h a lic tru m  polygam um ;Y -8, - 3 2 - 1 - 1.
Neopus 1 4 -p u n c ta tu s  N orto n
Head p a le  cream y w h ite  w ith  brown s p o ts  on d o rso -m eso n  o f  v e r t e x ; 
caudad o f o c e l l a r a e ,a n d  on f r o n t , f r o n t a l  s p o ts  much d a r k e r ; body 
w h i t i s h  g ree n ,d o rsu m  w ith  a  g r a y is h  s h a d e ,b o rd e re d  a lo n g  su p ra s tig m a t-  
a l  l i n e s  w ith  n a rro w  g r a y is h  b a n d s ,d o r s o - m e s o n ,e s p e c ia l ly  on th o ra x , 
w ith  f in e  d o u b le  b a n d s ;v e n te r  in c lu d in g  le g o  and u ro p o d s w h i t i s h ;  
a n n u la t io n  ( 1 , 5 , 3 ) , ( 2 , 4 , 6 , 7 ) ; a n te n n a e  ( 5 , 1 ) , 2 , ( 3 , 1 ) jm a x i l la r y  p a lp i
4 , 2 , ( 3 , 1 ) ; l a b i a l  p a lp i  w ith  d i s t a l  segm ent o n e - f o u r tn  lo n g e r  th a n  
p ro c e e d in g  s e g i e n t ,b u t  subequr.l to  d i s t a l  segm ent ol ^ a x i l l a r y  p a l p i ;  
lab rum  w ith  t h r e e  s e t a e  on each  s id e ,m e d ia n  lo n g i tu d ix ia l  d e p r e s s io n  
w a n tin g ;m a n d ib le  w itn  s in g le  s e t a ; l e g s  w ith  t r o c h a n t e r  n e a r ly  h a l f  
a s  lo n g  as f e n u r , t i b i a  e q u a l in  l e n g th  to  fe m u rjg la n d u b a e  more th a n  
o n e -h a lf  th e  l e n g th  o f  a d ja c e n t  s e t a e j l e n g t h  o f body 18 mm.;w id th  of 
head  1 .8  mm.jon P fdophy llum  p e l ta tu m jY -2 0 5 -1 -1 •
T e n th re d o  b i l i n e a t a  . .a c G -iil iv ra y  
Head w h i t i s n  gresxx w ith  v e r te x  brown d o rsa d  o f geriae e x c e p t n a r ­
row l i n e  a lo n g  e p i c a r a n i a l  s te m ,v e r t i c a l  f u r r o w s ,and caudad and 
d o rsa d  of o c u la r ia ;b o d y  on dorsum  w ith  s e r i e s  o f  t r i a n g u l a r  b row nish  
m ark ings J t r i a n g l e  w ith  apex  d i r e c t e d  ce p h a la d  v /itn  m in u te  neep  brown 
sp o t  a t  each  b a s a l  a n g l e , t r i a n g ^ l e  d iv id e d  on meson by a f a i n t  l i g h t  
l i n e  J s u p r a s t ig m a ta l  l i n e  w itn  l i g h t  b row nish  i n d e U n i t e  o an u , ven oei
= 1
toein c lu d in g  l e g s  and u ro p o d s w h itis h .;  an n u l a t  io n  ( 3 , 1 , 5 ) , ( 7 ,o ,2 ,4 ) j a n t e n -  
nae 5 , ( 1, 2 , 3 , 4 ) { m a x illa ry  p a lp i  ( 4 , 2 ) , 1 , 3 ; l a b i a l  p a l p i  w ith  d i s t a l  
segm ent n e a r ly  tw ic e  as lo n g  as th e  p re c e e d in g  se g m en t,a n d  s h o r t e r  
th an  d i s t a l  segm ent o f m a x i l la ry  p a l p i ; lab rum  w ith  f iv e  s e ta e  on each  
s id e ,w i th  m edian l o g i t u d i n a l  d e p r e s s io n ; m an d ib le s  w ith  fo u r  s e ta e ; le g £  
w ith  t r o c h a n te r  n e a r ly  as lo n g  a s  f e m u r , t i b i a  lo n g e r  th a n  fem ur; 
g lan d u b ae  c o n ic a l , l a r g e , s u b e q u a l  in  le n g th  to  a d ja c e n t  s e t a e ; l e n g t n  
o f body 21 mm .{width o f h ead , 2 . mm.;on G eranium  m acu la tu m ;Y -1 .
M acrophya Dahlbora
Body on dorsum  w ith  o r w ith o u t g r a y is h  b a n d , l a tu s  som etim es 
w ith  sm a ll b la c k  s p o ts ;h e a d  u s u a l ly  m arked on v e r te x ;a n te n n a e  w ith  
segm ent 1 o r  2 lo n g e s t  o r a l l  segm ents su b e q u a l in |L e n g th ;m a x il la ry  
p a lp i  u s u a l ly  w ith  segm ents 2 and 4 su b e q u a l in  le n g th ;m a n d ib le  
w ith  two s e ta e  Jlab rum  w ith  th r e e  s e ta e  on ea ch  s i d e ,w i t h  m edian 
l o n g i t u d in a l  d e p r e s s io n ; t r o c h a n t e r  d i s t i n c t l y  s h o r t e r  th a n  fem ur; 
head and body in  l i f e  u s u a l ly  c o a te d  w ith  a th in ,w h l t is n ,w a x y ,b lo o m ; 
d o r s a l  v e s s e l  u s u a l ly  show ing t h r u  c u t i c l e  as d a rk  f i n e  l i n e ; s e t a e  
m ic ro s p o p ic ;g la n d u b a e  s h o r t e r  o r  lo n g e r  th a n  a d ja c e n t  s e ta e { le n g th  
16-21 mm.
S p e c ie s  o f M acrophya
a . Head p a le  b ro w n ,w ith  o r  w ith o u t a m in u te  brown sp o t a t  th e  
p ro x im a l end o f e p i c r a n i a l  s tem ;b od y  on dorsum  w ith  x ig a t  
o r  p a le  g r a y i s h  b a n d ,d a rk e r  a lo n g  s u p r a s t ig m a ta l  l i n e s , oand 
som etim es o b s o l e t e ;v e n t e r  w h i t i s h  in c lu d in g  l e g s  find u ro p o d s ; 
t e n th  abdom inal segm en ts u n m a rk e d ; la b ia l  p a l p i  w ith  d i s t a l  
segm ent tw ice  as lo n g  as th e  p re c e e d in g  seg m en t{g lan d u b ae  
v e ry  s m a l l , s h o r t e r  tn a n  a d ja c e n t  s e t a e ; s e t a e  m ic ro s c o p ic , 
head and body c o a te d  w ith  t h i n  waxy b loom ;on  P runus s e r o t i n a ;
s u b g re g a re o u s .
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b . L a rg e r  s p e c ie s ,  l e n g th  20 mm. ; w id th  o f head , 1.9 mm.; a n n u la t io n
( 1 , 5 ) , 3 , ( 4 , 5 , 7 ) , 2 ; an te n n a e  ( 2 , 1 ) , ( 3 , 4 , 5 ) ; m a x i l la ry  p a lp i
2 , ( 1 ,3 ,4 )  ;Y- 126.................................... .. f l i b U i a  -a c Q -il l iv ra y .
hb. S m a lle r  s p e c i e s , l e n g t h  16 mm;width o f head 1.8 mm.; a n n u la t io n
( 5 , 1 ,3 ) ,4 ,6 ,2 ,7 ; a n t e n n a e  2 , ( 5 , 1 , 4 ) , 3 ; m a x i l la ry  p a lp i
( 2 ,4 ) ,  (3 , 1 ) ;Y -5 9 -3 -1.............................f i s t u l a  M acC U lliv ray .
a a . Head w ith  a  l a r g e  b la c k is h  s p o t  on d o r s a l  p a r t  of v e r t e x ,o f t e n
w ith  b la c k  s p o ts  caudad  o f  o c e l la r a e jb o a y  w ith  d i s t i n c t
g r a y i s h  d o r s a l  banu o*  l a t u s ,w i t h  rows of b la c k  s p o t s ; v e n t e r
u s u a l ly  w h i t i s h jp e d a l  l i n e  som etim es w ith  f i n e  g ra y  m ark in g s .
b . Body e n t i r e l y  w h i t i s h ;h e a d  on v e r te x  u s u a l ly  w ith  a d o r s a l
s p o t ,n o t  ex p an d in g  u i s t a d ;w ith o u t s p o ts  caudad  o f o c e l la r a e .
c . Body w ith  a row o f sm a ll b la c k  s p o ts  a lo n g  s u p r a s t ig m a ta l
. l i n e s , tw o  s p o ts  to  each  s e g m e n t ,c e p h a l ic  sp o t  l a r g e r  th a n
c a u d a l ; t e n t h  abdom inal te rg u ia  unm arked ; an n u l a t  io n  ( 1 ,3 ,5 )
( 4 , 7 ) , ( 6 , 2 ) ; a n te n n a e  ( 4 , 1 ) , 2 , 3 ; l e g s  w ith  fem ur more th a n
tw ic e  a s  lo n g  as t r o c h a n t e r , t i b i a  s h o r t e r  th a n  fe m u r,co x a
w ith  g r a y is h  m a rk in g ;g la n d u b a e  lo n g e r  th a n  a d ja c e n t  se ta e ;
le n g th  o f body 22 mm.;w id th  o f head 2 .3  mm.;on Sam bucus}
Y - 8 ,- 1 1 .......................................................................... t i b i a t o r  N o rto n .
c c . Body w ith o u t a row o f sm a ll b la c k  s p o ts  a lo n g  s u p r a s t i g ^ a t -
a l  l i n e s , b u t  y e l lo w is h  s p o ts  on l a t u s  in s te a d ^ w h ic h  a r e
o b s o le te  in  a lc o h o l ic  sp e c im e n s ; a n n u la t io n  ( 3 , 5 , 1 ) , ( 2 ,7 ,
4 , 6 ) ; a n te n n a e  1, ( 2 , 3 , 4 , 5 ) { m a x illa ry  p a l p i  ( 4 , 2 ) , '1 , 3 ) »
l a b i a l  p a l p i  w ith  d i s t a l  segm ent o n ly  o n e - f o u r th  lo n g e r
th a n  th e  p re c e e d in g  s e g m e n t; le g s  w ith  t r o c h a n t e r  s l i g h t l y
s h o r t e r  th a n  t i b i a , f e m u r  s l i g h t l y  lo n g e r  th a n  t i b i a ;
l e n g th  o f body 22 m m .jw id tn  o f h e a d ,2.2 mm.;on SamDucus
e p i 1a_ 5<vy.racem o sa; Y- (3* 11—2 ( -7) -3 . . . . . . . .  omoot l e a — Haforjj. i itvrpny.
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bb. 3ody n b t  e n t i r e l y  w h i t i s h ,  asbrsum w ith  d a rk  d o r s a l  b a n d ; la tu s  
w ith  one o r  more rows o f d i s t i n c t  b la c k  s p o ts ;h e a d  on 
v e r te x  w ith  a  d o r s a l  sp o t  ex p an d in g  a l s ta d ,b r o a d ly  T -sh a p ed , 
caudad  o f o e e l l a r a e  w ith  s p o t s ; t e n t h  abdom inal segm ent 
w ith  a m inu te  b la c k  s p o t  on c a u d o -m e so n ;v e n te r  l i g h t e r  in
c o lo r .  .
c . Body on l a t u s  w ith  g r a y is h  b a n d ,d a rk e r  in  c o lo r  th a n  d o r s a l  
band and w ith  o n ly  one row o f d i s t i n c t  b la c k  s p o ts ;  
s u p r a s t ig r a a ta l  l i n e s  w ith  a  row o f  d i s t i n c t  s p o t s ;d o r s o -  
l a t e r a l  l i n e s  w ith  a  row o f s m a l le r  in c o n sp ic u o u s  s p o ts ;  
s u b s t ig m a ta l  l i n e  w ith  v ery  f a i n t  g r a y is u  s p o t s ,n e a r l y  
o b s o le te ;p e d a l  l i n e s  w ith  g r a y is h  l i n e a r  m a rk in g s ; s im u la ­
t i o n  1 , ( 3 , 5 ) , ( 7 , 2 , 4 ) , 6 ; a n te n n a e  { 1 ,2 , 3 , 4 ,  ; m a x i l la ry
p a lp i  ( 2 , 4 ) , 1, 3 ; l a b i a l  p a l p i  w ith  d i s t a l  segm ent n o t  
q u i t e  tw ic e  a s  lo n g  as th e  p re c e e d in g  s e g m e n t; le g s  w ith  
fem ur tw ic e  as lo n g  a s  t r o c h a n te r  and s l i g h t l y  lo n g e r  
th a n  t i b i a ; l e n g t h  o f body 19 mm.; w id th  o f h ead , 2 mm.; 
on A s te r  p r e n a n th o id e s ;Y - 8 .8 1 ( ? ) . . . . . . l i n e a t a  M orton.
c c . Body on l a t u s  w ith  g r a y is h  band l i g h t e r  in  c o lo r  th a n  g ra y ­
i s h  p u rp le  d o r s a l  b an d ,a n d  w ith  th r e e  rows o f d i s t i n c t  
b la c k  s p o t s ; d o r s o - l a t e r a l  and s u p r a s t ig m a ta l  l i n e s  w ith  
rows o f  sm a ll s p o ts ,tw o  s p o ts  to  each  segm ent w ith  
c a u d a l s p o t  much s m a l le r  and som etim es n e a r ly  o b s o le te ;  
s p o ts  on s u p r a s t ig m a ta l  l i n e s  l a r g e s t j p e d a l  l i n e  w ith  a 
row o f s p o t s , two to  each  segm ent w ith  c e p h a l ic  s p o ts  
s m a l le r  th a n  c a u d a l;h e a d  w ith  b la c k  s p o ts  on v e r te x  la r g e  
som etim es c o a le s c e d  c o v e r in g  e n t i r e  v e r te x  e x c e p t g en ae , 
and v e r t i c a l  f u r r o w s J f r o n t  w ith  f a i n t  g ray  s p o t ja n n u la -  
t i o n  ( 3»5 , 1 ) » ( 7 , 2 , 4 , 6 ) ; a n te n n a e  •-, . 1 > , 4 ) ,
m a x i l la r y  p a l j i i  ( 4 ,2 ) ,  ( 1 ,3 ) J l a b i a l  p a l p i  w ith  d i s t a l  
segm ent n o t  q u i t e  tw ic e  as lo n g  a s  th e  p ro c e e d in g  segment ; 
le g s  w ith  t r o c h a n te r  lo n g e r  th a n  o n e - h a l f  th e  l e n g th  o f 
t i b i a , f e m u r  eq u a l in  1 e n g t h ^ t i b i a ; le n g th  o f body 21 . 5  
mm.;w id th  o f head  2 .1  ram.;on S o lid a g o  ju n c e a  and 
R udbekk ia  l a e i n i a t a j Y - 160- 2 , - Ic O -1.
p u l c h e l l a  K lug.
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C im b ic in ae  '
Body c y l i n d r i c a l , t a p e r i n g  u n ifo rm ly  c a u d a d ,a p p a re n t ly  g la b ro u s , 
p ro th o r a x  n a rro w e d ; se g m e n ta tio n  i n d i s t i n c t ; a n n u la t io n  f i n e , 7 , ( 2 , 3 , 4 ) ,
( 1, 5 , 6 ) , a n n u le t s  2 , 4 , and 7 m ic r o s c o p ic a l ly  s e t i f e r o u s ; le g s  norm al in  
fo rm ,w ith  f i v e  se g m e n ts ,fe m u r s l i g h t l y  lo n g e r  th a n  t i b i a ju r o p o d s  on 
abdom inal segm ents 2-8 and 10, d iv id e d  in to  two u n eq u a l lo b e s  on th e  
d i s t a l  s u r f a c e ,f e w  s e ta e  on th e  p ro x a -c a u d a l  a s p e c t ,b u t  none on th e  
e p h a l ic  a s p e c t  a s  view ed from  s i d e ; t e n t h  abdom inal te rgum  w ith o u t 
s u ra n a l  o r  c a u d a l p ro tu b e ra n c e s  j s u r a n a l  and su  b a n a l lo b e s  w ith  severaL 
s h o r t  s e ta e ;h e a d  l a r g e , r a t h e r  t h i c k l y  s e t i ^ e r o u s ,norm al in  form ; 
lab ru m  su b d iv id e d  by d iv e r g in g  d e p r e s s io n  i n to  m edian lo b e  and two 
l a t e r a l  lo b e s ,so m e tim e s  a s y m m e tr ic a l ; a n te n n a e  w ith  a s in g le  segm en t, 
ma£ama-l i k e - b u t  c h i t i n i z e d ; v e n t r a l  g la n d s  w a n tin g ;g la n d u b a e  .m ic ro sco p ic  
o r  m in u te  and s ta lk e d ,s o m e tim e s  d i s t i n c t  c o n ic a l  t u b e r c l e s ;  
s p i r a c l e s  d i s t i n c t l y  w in g ed ; c o n sp ic u o u s  s p i r a c u i a r  g la n d s  l o c a te d  
d o rsa d  o f each  s p i r a c l e s  o f abdom inal segm ents 2- 8 ; c u t i c l e  m ic ro sco ­
p i c a l l y  and d e n s e ly  s p in n u la te  o r  v e r r u c o s e ; m o u th -p a r ts  no rm al in  
fo rm ,m a x i l la ry  and l a b i a l  p a l p i  r a t h e r  s l e n d e r ,g a l e a  very  t h i c k ,  curves 
mesad a t  d i s t a l  e n d ,s e r a c o s  l a r g e , d i s t i n c t l y  c h i t i n i z e d ,p e a r - s h a p e d ,  
U -sh a p e d ,o r  V -sh a p e d ; s t i p e s  w ith  a d i s t i n c t  t r i a n g u l a r  p r o j e c t i o n  on 
th e  d o r s a l  o r  c e p h a l ic  m a rg in 5body co v e red  w ith  waxy bloom  in  l i f e ;  
l a r v a e  e j e c t i n g  y e l lo w is h  f l u i d  from  s p i r a c u i a r  g la n d s  when d i s tu r b e d  
f r e e  l e a f - f e e d e r s ,s o  e tim e s  s e m ig re g a re o u s .
The C im b ic in ae  i s  a sm a ll com pact su b fa m ily  c o n s i s t i n g  o f few 
g e n e ra  and a l im i t e d  number o f s p e c ie s  in  th e  n e a r p t i c  r e g io n . 
S y s te m a t i s t s  a r e  in  ac c o rd  in  th e  g e n e ra l  c o n c e p tio n  o f th e  g roup  b u t 
Konow in c lu d e s  th e  P e rg in a e  in  h i s  su b fa m ily  G im b ic in i. Gimoex 
a m e rica n a  w ith  i t s  s e v e r a l  v a r i e t i e s  i s  a w e ll  known r e p r e s e n t a t i v e  
o f t h i s  s u b fa m ily .
G-enera o f C im b ic in ae H 3
a . Body in  g e n e ra l  w h i t i s h ,w i th o u t  m inu te  c o lo re d  s p o ts .
b . Dorsum o f body w ith  a b la c k  m edian s t r ip e , .C iw b e x  O l iv i e r ,  
bb . Dorsuiu o f  body w ith o u t a  b la c ,. m edian s t r i p e
.........................................................................................T rich io so rn a  L each.
a a . Body in  g e n e ra l  n o t  w h i t i s h ,b u t  w ith  m in u te  c o lo re d  s p o ts .
........................ .............................................................................. .... A bia L each.
Ciinbex O l i v i e r laN&e
L arv ae  v e ry  l a r g e , l a r g e s t  o f  a l l  saw- f  . body w h i t i s h  w ith  i
a d i s t i n c t  d o rso -m ed a l b la c k  l ln e j l a b r u m  d i s t i n c t l y  a sy m m e tr ic a l, 
d e x t r a l  l a r g e r  th a n  s i n i s t r a l ,m e d i a n  c e p h a l ic  o r  v e n t r a l  e m a rg in a tio n  
d i s t i n c t : and d e e p ; body w ith  d i s t i n c t  m in u te  w a r ts  o r  c o n ic a l  glandubae 
c u t i c l e  m ic r o s c o p ic a l ly  v e r r u c d s e ; s p i r a c u l a r  g la n d s  s e m ic i r c u l a r ;  
s e ra c o s  o f lab iu m  p e a r - s h a p e d  w ith  f a r ro w  neck  d o rsa d  o r  c e p h a la d ;  
l a t e r a l  lo b e s  sm a ll  b u t  p ro m in e n t w ith  s e v e r a l  c o n ic a l  t u b e r c l e s ;  
m a x i l la ry  p a l p i  w ith  2 , 4 , 3 , 15l a b i a l  p a lp i  1, 2 ; a n te n n a e ,m o u n d - lik e , 
w id e r th a n  h ig h .
Cimbex a ia e r ic a n a  L each
wWeL engt . 50 mm.; head 5 mm. w id e jh e a d  w h i te ,c r e a m v ,m ic r o s c o p ic a l ly
b ro w n ish  v e r r u c o s e jb la c k  m edian s t r i p e  on dorsum  e x te n d in g  from  p ro  
th o ra x  to  th e  m id d le  t>f e ig i i th  abdom inal se g m e n t; c o n ic a l  tu b e r c l e s  
o r  g lan d u b ae  on l a t e r a l  io b e s  l a r g e r  th a n  e lse w h e re  and 4 -7  in  number 
la r v a e  s o l i t a r y ; on w i l lo w ,e lm ,p o p la r ,m a p le ,a ld e r ,a n d  l in d e n ;Y - 6 8 ,-8 ,
-1 8 2 ,M-99.
T ric h io so rn a  L each
L arva#  v ery  l a r g e ,e n t i r e l ^ .w h i t e J l a b r u m  s l i g h t l y  a s y m m e tr ic a l , 
r i g h t  s id e  l a r g e r  th a n  s i n i s t r a l ,m e d i a n  c e n t r a l  e m a rg in a t io n  deep  
b u t n o t  re a c h in g  th e  m edian lo b e ;b o d y  n o t  w a r ty ; g lan d u b ae  m ic ro - 
s c o p lc ,  s t a l k e d ,  a r i s i n g  from  v ery  low s w e l l i n g s ; c u t i c l e  m ic ro sc o p ic a lly
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v e r r u c o s e ; s p i r a c u l a r  g la n d s  s e m i c i r c u l a r ; se ra .cos o f lab iu m  U -shaped , 
n a rro w e r on d o r s a l  o r  c e p h a l ic  e n d ; l a t e r a l  lo b e s  n o t  p ro m in e n t ,w ith ­
o u t c o n ic a l  tu b e r c le s J m a x i l l a r y  p a l p i  2 , 4 , 3 , 1 ; l a b i a l  p a l p i  1, 2 ; 
an te n n a e  c o n i c a l ,h i g h e r  th a n  w ide .
T ric h io so rn a  sp .
L en g th  38 mm.; w id th  o f  head , 4 mm. ; head creamy w h ite ,b o d y  w h i t i s h  
s o l i t a r y ; o n  w i l l o w ,p o p la r ,a ld e r ,w i ld  C h e rry jM -7 8 ,-4 4 .
A bia L each
L arv ae  l a r g e ,g r e e n i s h  o r  g r a y i s h  g re e n  w ith  m in u te  c o lo re d  s p o ts ;  
s p o ts  y e l lo w is h  o r  b l a c k i s h ; 1 abrum sy m m e tr ic a l,m e d ia n  v e n t r a l  em a rg i-  
n a t io n  o n ly  s l i g h t l y  in d ic a te d ,b r o a d ;b o d y  w ith o u t w a r ts  o r  t u b e r c l e s ;  
c u t i c l e  m ic r o s c o p ic a l ly  and d e n s e ly  s p i n u l a t e ; g lan d u b ae  s t a lk e d  and 
m in u te ,n o t  a r i s i n g  from  s w e l l i n g s ; s p i r a c u l a r  g la n d s  s e m ic i r c u la r ;  
s e ra c o s  o f  lab iu m  V -sh a p e d ,w id e r  a t  d o r s a l  o r  c e p h a l ic  e n d ; l a t e r a l  
lo b e s  in c o n s p ic u o u s ,w ith  s e v e r a l  g la n d u b a e ; m a x i l la r y  p a l p i  1 4 ,2 ) 3 ,1 ;  
l a b i a l  p a l p i  w ith  segm en ts su b e q u a l to  e a ch  o th e r ;a n te n n a e  c o n ic a l ,  
u s u a l ly  as w ide a s  h ig h .
S p e c ie s  o f  A bia
a . Body w ith  a b ro ad  d o rso -m e sa l y e l lo w is h  s t r i p e  betw een  su b ­
d o r s a l  l in e s ;d o r s u m  above s u p r a s t ig m a ta l  l i n e s  sh ad ed  
b ro w n ish  g r a y ; head  b ro w n ish  g ra y  e x c e p t f r o n t , g e n a e ,c ly p e u s , 
and lab ru m  l i g h t e r ; o c e l l a r a e  w h ite ;b o d y  d o rsa d  o f  s u p ra ­
s t ig m a ta l  l i n e s  shaded  g r a y is h  o r  b r o w n is h ,v e n te r  p a le  w h i t i s  , 
g re e n ;d o rsu m  betw en s u b d o r s a l  l i n e s  y e l lo w is h - w h i te ; body w ith  
f o u r  rows o f m inu te  b la c k  s p o t s j m id -d o r s a l  w ith  a l a r g e  sp o t 
on a n n u le t  7 and a s m a l le r  s p o t on a n n u le ts  2 and 4 ; s u b d o rs a l  
w ith  a l a r g e  s p o t on a n n u le t  7 , w ith  a b r i g h t  y e llo w  s p o t  
betw een  two b la c k  s p o ts  m en tio n ed  a b o v e ; s u p r a s t ig m a ta l  w ith  
a  s p o t  on a n n u le t s  2 and 4 and very  sm a ll s p o t  on a n n u le t  7 ;
3U b s tig m a ta l w ith  a  s p o t  a t  th e  v e n t r a l  ends o f a n n u le ts  
3 and 4 ; a y e llo w  s p o t caudad  of each  s p i r a c l e ; l e n g t h  2 6  ana, ; 
w id th  o f head 2 .7  ram.; on h o n e y s u c k le ; s e ra ig re g a re o u s ;Y -8. 13.
.........................................................................................am e rica n a  G resso n .
aa . Body w ith o u t a brfcad d o rso - ra e s a l y e l lo w is h  s t r i p e  Between
s u b d o rs a l  l in e s jd o r s u m  above s p p r a s t ig r a a ta l  l i n e s  n o t  shaded  
b ro w n ish  g r a y ,b u t  body g e n e r a l ly  g r e e n is h ,  
b . d ed a l l i n e  w itii d i s t i n c t  more o r  l e s s  c o n tin u o u s  sm otky
b ro w n ish  g ray  b a n d ; b la c k  s p o ts  d i r e c t l y  v e n tra d  o f  s p i r a c l e s  
a t  L e as t in  p a r t ,A lw a y s  p r e s e n t ; seco n d  a n n u le t  w i t i i rtm inute 
b u t d i s t i n c t  s p o ts  d o rs a d  o f  l a t e r a l  l a r g e  s p o t s ; head 
g r a y is h  brown e x c e p t f r o n t ,g e n a e ,e ly p e u s , l a b r u m  l i g h t e r ;  
o c e l l a r a e  w h i t e ; body g r a y is h  g re e n  a l l  o v e r,d o rsu m  betw een 
s u b d o rs a l  l i n e s  c o n c o lo ro u s  w ith  o th e r  p a r t s , t h e  d o rs o -  
meson w ith  a n arrow  y e l lo w is h  l i n e ; f i v e  row s o f m in u te  
b la c k  s p o ts ;m e s o - d o r s a l  w ith  a l a r g e r  s p o t  on a n n u le t  7 and 
a s m a l le r  s p o t  on a n n u le t s  2 and 4 ; s u b d o r s a l  w ith  a l a r g e r  
sp o t on a n n u le t  7 and v ery  m in u te  and o f te n  o b sc u re  s p o t  on 
a n n u le t  2 and l a r g e r  d i s t i n c t  o f t e n  su b d iv id e d  s p o t  on 
a n n u le t  4 , th e  l a t t e r  two n e a r e r  to  meson th a n  th e  r e g u la r  
su b d o rs a l  s p o t s j l & t e r a l  w ith  a l a r g e  s p o t Detween a n n u le ts  
2 and 3 ; s u p r a s t lg m a ta l  w ith  a s m a l le r  sp o t on a n n u le t s  4 
find 7 >s u b s t ig m a ta l  w ith  a l a r g e r  sp o t  a t  th e  v e n t r a l  end of 
a n n u le t s  3 and 4 ;a  b r i g h t  y e llo w  s p o t  betw een  m esal and 
s u b d o rs a l  b la c k  s p o ts  on a n n u le t  7 5l e n g th  28 mm.;w id th  of 
head  2 .8  mm. ; on T r io s te m  a u ra n tia e u m ;Y -8 . 1 .3-2,M- 196.
................................................................................. ................i n f  l a t a  N orton ,1.
bb. P e d a l l i n e  w ith  d i s t i n c t  more o r  l e s s  c o n tin u o u s  smo#ky
b ro w n ish  g ray  b a n d ;b la c k  s p o ts  d i r e c t l y  v e n tra d  ol s p i t a c l e
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alw ays p r e s e n t , a t  l e a s t  on m a jo r i ty  o f se g m en ts ;o n e  ote two
m in u te  blac._ s p o ts  on second  a n n u le t; ,  d o rsa d  o f l a r g e  
l a t e r a l  s p o ts  a lw ays p r e s e n t ; l e n g th  50 mm.;w id th  o f  head 
2 .9  mm. ; on h o n e y su c k le  ;Y -104 , G--583, b o th  from  U rbana, 1 1 1 .; 
l a r v a e  re se m b le  A. i n f  l a t a  in  m ark ings and g e n e ra l  appearance 
b u t d i f f e r  as a b o v e .. ............................. ........... .. . .A b ia  sp . 1 .
Hopl oca ap In a e 1 17
L a rv a e ,;sm a il;b o d y  c y l i n d r i c a l ,  s le n d e r ;s e g m e n ta t io n  and a n n u la -
at~t i o n  som etim es o b s o l e t e ; t h i r d  abdom inal segm ent w ith  f o u r ,  f iv e  
a n n u le t s ,a n n u le t s  2 and 3 o r  2 and 4 s e t i f e r o u s  o r  a l l  a n n u le ts  
g la b ro u s ju ro p o d s  p r e s e n t  on abdom inal segm en ts 2 -7  and 1 0 ,g la b ro u s  
o r  s e t i f e r o u s ,s o m e t im e s  v e ry  r u d im e n ta ry ; v e n t r a l  g la n d s  u s u a l ly  
p r e s e n t  on th e  meson o f  abdom inal segm ents 1 -7 ;body g r e e n is h  o r  y e l ­
lo w is h , s t r i p e d  o r  s p o t te d  o r w ith o u t any m a rk in g s ; t e n t h  abdom inal 
tergum  w ith  o r  w ith o u t s u ra n a l  o r  c a u d a l p r o tu b e r a n c e s ,o f t e n  more 
th a n  two in  nu m b er; a n te n n a e  c o n ic a l  and w ith  f i v e  segm en ts o r  f l a t ­
te n e d  ana # i t h  fo u r ,so m e tim e s  a p p a r e n t ly  t h r e e , s e g m e n ts ; l a r v a e  f r e e  
l e a f - f e e d e r s  and b o r e r s  In  f r u i t s  o r  p e t i o l e s  o f  l e a v e s .  :.
The Hopl o camp in a e  as d e f in e d  by MacG-ill iv r a y  c o n ta in s  a t  p r e s e n t  
s i x  g e n e ra , M a r l a t t i a ,  Hoplocam pa, M a c G -il l iv ra y e lla , H em ichroa, C r a te ro -  
c e r c u s , and Caulocam pus and r e p r e s e n t s , t o g e t h e r  w ith  D in e u r in a e ,a  
s e r i e s  in  w hich  th e  a n a l  v e in s  have been  m o d if ie d  b e fo re  th e  l o s s  of 
th e  r a d i a l  c r o s s - v e in .  F o rm erly  Rohw er(1910,1911  ,1711 )c o n s id e re d  
Hoplocampa and MacG-ill i v r a y e l l a  a s  c o n s t i t u t i n g  a su b fa m ily  H oplo- 
cam pinae bu t l a t e r  he (1918 ) abandoned th e  id e a  and u n i te d  th r e e  
g e n e ra  w ith  s i x  o th e r  g e n e ra  and su b g e n e ra  to  form  th e  t r i b e  Herai- . 
e h r o in i  o f h is  su b fa m ily  N em atinae . l l t h  th e  e x c e p t io n  oi two g e n e ra  
g la ty aam p u s and A noplonyx,R ohw er’ s t r i b e  H em ieh ro in i becomes co ex ­
t e n s iv e  w ith  o u r H oplocam pinae. Cameron(1 883) c o n s id e re d  t h i s  su b ­
fa m ily  a s  fo rm in g  "a  c o n n e c tin g  l i n k  betw een  th e  S e la n d r id e s  and 
N e ra a tin a ." T here  a re  re a s o n s  f o r  i n d i c a t i n g  a c lo s e  r e l a t i o n  
betw een t h i s  su b fa m ily  and N em atin ae . Study of th e  la rv a©  confirms 
th e  c o n te n t io n  o f  R o h w er(l9 l8  ) t h a t  th e  g ro u p in g  ^ C a l i r o a  and P h y l-  
lo to m a  w itiA o p lo c a iu p in a e  as was done by Konow and S n s l in  i s  un ­
te n a b le .
+ 118th r e eI t  m ust be s t a t e d  h e re  t h a t  s in c e  o n ly  irs-e g e n e ra ,e a c h  r e p r e s e n t ­
ed by a s i n g l e  s p e c ie s ,w e r e  a v a i l a b l e  f o r  t h i s  s t u d y , tn e  d e f i n i t i o n  
of th e  su b fa m ily  as g iv e n  above i s  n e c e s s a r i l y  in c o m p le te .
G enera  o f Hop1o c amp i n ae
a . T en th  abdom inal tergura  w ith o u t c a u d a l p ro tu b e ra n c e s
..................................................................   M a r l a t t i a  Ashmead.
aa . T en th  abdom inal te rgum  w ith  c a u d a l p ro tu b e ra n c e s .
b . C audal p ro tu b e ra n c e s  more th a n  two in  n u m b e r,u ro pod3 w e ll  
d e v e lo p e d , th i r d  abdom inal segm ent: w i th  s i x  a n n u l e t s , f r e e
l e a f - f e e d e r s ...................................... ................ • .H em ichroa S te p h e n s .
bb . Caudal p ro tu b e ra n c e s  two in  num ber,on  c a u d a l p r o j e c t i o n ,  
u ro p o d s ru d im e n ta ry , t h i r d  abdom inal segm ent w ith  fo u r  
a n n u l e t s , l e a f  p e t i o l e - b o r e r . .....................Gaulocam pus Rohwer.
H em ichroa S tep h en s
L arv ae  s m a l l ,g r e e n is h ;b o d y  s l e n d e r , t a p e r i n g  u n ifo rm ly  caudad ;
t h i r d  abdom inal segm ent w ith  £*ire a n n u le t s ,  a n n u le ts  2 and 4 s e t i f e r o u s
s e v e r a lt e n th  abdom inal te rg u m  w ith ^ c o n ic a l  c a u d a l p ro tu b e ra n c e s  on i t s  
c a u d a l m a rg in ;a n te n n a e  d i s t i n c t l y  c o n ic a l ,w i th  f i v e  s e g m e n ts ,a s  lo n g  
as th e  lo n g e s t  d ia m e te r  o f a n t e n n a r l a ; a n te n n a l  segm ent 1 c r e s c e n t i c ,  
d o r s a l  in  p o s i t i o n ,e x t e n d  n e a r ly  th e  e n t i r e  l e n g th  o f a n te n h a r i a , s e g -  
ment 2 co m p le te  o r  in c o m p le te ,re d u c ed  to  mere l i n e  on c e p h a l ic  
a s p e c t ,s e g m e n ts  3 and 4 r i n g - l i k e  th o  re d u c ed  in  l e n g th  on c e p h a l ic  
p o r t io n ,s e g m e n t  5 c o n ic a l  o r  p e g - l i k e , b lu n t l y  p o in te d  a t  ap ex , 
t h o r a c ic  l e g s  w ith  t i b i a  su b e q u a l In  l e n g tn  w ith  fe m u r; u ro p o a s  g la b ­
ro u s ; s p i r a e l  as f a i n t l y  w in g e d ; g lan d u b ae  d i s t i n c t  and l a r g e ; la r v a e
f r e e  l e a f - f e e d e r s .  .
H em ichroa d y a r i  Roiiwer.
L a r v a e . y e l lo w is h  g r e e n ; l e n g th  16 mm.; head  b la c k is h ;b o d y  w ith
, 119b la c k is h  d o r s o - l a t e r a l  l i n e s  and in t e r r u p t e d  b la c k is h  l i n e s  on su b -
s t ig m a ta l  and p e d a l  l i n e s ; t e n t h  abdom inal te rgum  w ith  s i x  to  sevens u r -  ' ■
c o n ic a l  p r o tu b e r a n c e ,s u f f u s e d  w ith  b ro w n ;p ed a l and s u b s t ig m a ta l  lo b es  
w ith  two s e ta e  and two g la n d u b a e ; g lan d u b ae  in  d ia m e te r  tw ic e  as 
l a r g e  as final, s e t a e ; a n n u la t io n (  1, 2 ,4)35; on A ld e r ; Y -39- 1- 1, -8 . 7j}( ? ) -  1, 
- 8 . 7 3 (? ) -2 ,C -8 .
M a r l a t t i a  Ashmead
L arve  s m a l l ,g r e e n i s h  w ith  o r  w ith o u t s t r i p e s  o r sp o ts ;b o d y  
c y l i n d r i c a l , t a p e r i n g  cauda<J t h i r d  abdom inal segm ent w ith  f iv e  a n n u le t s ,' A
a n n u le ts  ax^paren tly  g la b r o u s ; t e n t h  abdom inal segm ent w ith o u t c a u d a l 
p r o tu b e r a n c e s >a n te n n a e  w ith  fo u r  s e g m e n ts , f la t te n e d ,s e g m e n t  1 sm all^  
in c o m p le te ,s e g m e n ts  2 and 3 co m p e le te  b u t re d u c ed  to  narrow  l i n e  on 
c e p h a l ic  a s p e c t ,  segm ent 4 m inu te^m am m a-like; head s p a r s e ly  s e t i i e r o u s ,  
s e ta e  in c r e a s in g  in  le n g th n o n  th e  lo w er p o r t i o n ; t h o r a c i c  1 cgs norma-L 
in  f o r m , t i b i a  su b e q u a l in  le n g th  to  fe m u r;u ro p o d s  w ith  a few s e t a e ;  
s p i r a c l e s  m in u te ,u n w in g e d ;g la n d u b a e  m ic ro s c o p ic .
M a r l a t t i a  l a r i c i s  M a r la t t
Head p a le  y e l lo w is h ,b o d y  g r e e n is h  w ith  f a i n t  s u b d o rs a l  l i n e s ;  
t h i r d  abdom inal segm ent w ith  g iv e  a n n u l e t s , ( 1 , 2 ) , 4 , 3 , 5 ; u ro p od s w ith  
th r e e  sefcae; s u r a n a l  lo b e  w ith  a few s e ta e  on c a u d o - v e n tr a l  a s p e c t ;  
sm all l a r v a e , l e n g t h  10 mm;M-57.
Caulocarapus Rohwer
L arv ae  v ery  s m a l l>body s u b c y l i n d r l e a l , t a p e r i n g  a t  p r o tn o r a x ,  
c o n s t r i c t e d  su d d en ly  on th e  u l t im a te  se g m e n t,n o t s p o t te d  o r  s t r i p e u  
b u t w h i t i s h , s p a r s e l y  and m ic r o s c o p ic a l ly  s e t i f e r o u s ; t h i r d  abdom inal 
segm ent w ith  fo u r  a n n u le t s ,a n n u le t s  2 and 3 w ith  v e ry  m inu te  s e t a e ;  
th o r a c ic  l e g s  m inu te  w ith  f i v e  s e g m e n t s , t i b i a  lo n g e r  th a n  fe m u r; 
abdom inal segm en ts 2 -7  w ith  ru d im e n ta ry  u ro p o d s r e p r e s e n te d  by 
s p in u la te  s w e l l i n g s ; t e n t h  abdom inal te rgu m  muon s m a l le r  d ia m e te r
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th a n  p ro c e e d in g  s e g m e n ts ,s t r o n g ly  c o n v e rg in g  c a u d a d ,c a u d a l m arg in  
p roduced  and c h l t i n i z e d , a  p a i r  o f m inu te  b ro w n ish  c a u d a l p ro tu b e ra n c e  
on th e  c a u d a l m arg in  of th e  p r o je c t io n ;h e a d  s m a l l , s p a r s e ly  and m inute­
ly  s e t i f e r o u s j o c e l l a r a e  r e p r e s e n te d  by p igm en ted  s p o t s , d i s t i n c t  r i n g ­
l i k e  o c u l a r ! a  w a n tin g ;a n te n n a e  a p p a r e n t ly  w ith  th r e e  s e g m e n ts ,c o n ic a l  
segm ents 1 and 2 in c o m p le te ,s e g m e n t 3 s l e n d e r , p e g - l i k e ; m o u th -p a r ts  
n o rm al and co n sp ic u o u s  th o  sm a ll in  s i z e ; s p i r a c l e s  n o t  w inged; 
g lan d u b ae  o b s o l e t e ; i n  young sp ecim ens abdom inal seg m en ts 1-7 on dorsu i 
w ith  a p a i r  o f p ro tu b e ra n c e s  on a n n u le t  2 ; l a r v a e  b o r e r  in  l e a f - p e t ia te ' 
T h is  genus i s  m onotypic and u n iq u e  in  th e  r e d u c t io n  of u ro p od s 
and o c e l l a r a e  and in  th e  p o s s e s s io n  o f m o d if ied  c a u d a l p r o j e c t i o n  
on th e  u l t im a te  segm ent w ith  ru d im e n ta ry  c a u d a l p r o tu b e r a n c e s .  In  i .;
t h i s  l a s t  c h a r a c t e r  th e  l a r v a e  o f t h i s  genus re se m b le  th o se  of e e r t a i i
s p e c ie s  o f P o n ta n ia . The m o d if ic a t io n s  o f th e  body &re u n d o u b ted ly
c o r r e l a t e d  to  th e  b o r in g  h a b i t  o f th e  l a r v a e .  M a c G ill iv ra y  c o n s id e r s
t h i s  genus a s  w ith o u t q u e s t io n  b e lo n g in g  to  th e  C la d i in a e  b u t Rohwer
re g a rd s  i t  a s  b e lo n g in g  to  h i s  t r i b e  H e m ic h ro in i. I t  was d e a l t  w ith
u n d e r th e  H oplocam pinae h e re  b ec au se  th e  l a r v a e  a s s o c i a t e  th e m se lv e s  
w ithc lo s e r  i : th o s e  o f t h i s  su b fa m ily  th a n  w ith  th o s e  o f th e  C la d i in a e .
Caulocam pus a c e r i c a u l i s  M a c G illiv ra y  
L eng th  8 mm.;w id th  o f  head .8  ram.; head l i g h t  b row n,body stS ^w -  
y e llo w { re se m b le  l a r v a e  o f w e e v ils  in  g e n e r a l  a p p e a ra n c e ; m o u th -p a r ts  
no rm al in  fo rm ;in  young sp e c im e n s ,h e a d  y e l lo w is h  and body w a i t i s h ;  
a n n u la t i o n  2 , 1 , 3 , 4 ; m a x i l la ry  p a l p i  3 , 2 , 1, 4 , segm ents b r o w n ,s le n d e r , 
g a le a  d i g i t - l i k e , v e r y  s m a l l{ th o r a c ic  l e g s  w ith  v e ry  sm a ll t i b i a e , t i o l  
su b e q u a l in  l e n g th  to  m a x i l la ry  p a lp u s ; t e n t h  abdom inal te rg u m  w i th  
many m in u te  s e t a e  ev e n ly  and p ro m isc u o u s ly  s c a t t e r e d , n o t  c o n c e n tr a te d  
on su b a n a l lo b e ; la r v a e  b o r e r  in to  th e  p e t i o l e s  o f m aple l e a v e s ; ! ,  
c o u r te s y  o f D r .W .E.B r itto n ,N e w  H aven,Conn.
D in e u r in a e
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L arv ae  sm a ll;b o d y  s u b c y l i n d r i c a l , f l a t t e n e d  on v e n t e r ,o r  c y l in d ­
r i c a l ,  u s u a l ly  t a p e r in g  to w ard  th e  c a u d a d l e n d ,g re e n is h , o r  y e l lo w is h , 
o f te n  w ith  dorsum  d a r k e r ,n e v e r  w ith  b r i g h t  c o lo re d  m a rk in g s ; g la b ro u s  
o r s e t i f e r o u s j h e a d  s m a l l , l i g h t  g r e e n is h  o r  y e l lo w is h ,n e v e r  w ith  
d i s t i n c t  m a rk in g s ; o c e l l a r a e  b la c k is h ;m o u th - p a r t s  u s u a l ly  b ro w n ish ; 
th o ra x  w id e r th a n  th e  re m a in d e r o f  b o d y ,le g s  w e l l -d e v e lo p e d ,c a u d a l  
p a i r s  l a r g e r  th a n  th e  c e p h a l ic  p a i r s , d i r e c t e d  l a t e r a d ; s e g m e n ta t io n  
d i s t i n c t ; a n n u la t io n  i n d i s t i n c t j u r o p o d s  on abdom inal seg m en ts 2 -7  and 
1 0 ,som etim es ru d im e n ta ry ; in te r s e g m e n ta l  c o r i a  o f te n  d i s t i n c t  and
w h i t i s h ; l a r v a e  fe e d  on u n d e rs id e  o r  u p p e r s id e  o f l e a v e s ,e a t i n g  th e  
parenchym a l a y e r s  only^ o r  fe e d  on edges o f le a v e s  o r  mine in  th e  
le a v e s ; u l t im a te  s ta g e  g la b ro u s  and y e l lo w is h ;p u p a t io n  in  s i n g l e ­
la y e r e d  p a rc h m e n t- l ik e  cocoons in  th e  g roud jspm e s p e c ie s  w ith
n a u s e a t in g  Oder.
The D in e u r in a e  a s  l im i t e d  by M acG -illiv ray  c o n ta in s  t h r e e  g e n e ra  
D in eu ra ,M eso S ^p eu ra , and P a e u d o d in e u ra  and in c lu d e s  n o t  o v er tw e n ty -  
f i v e  s p e c ie s  w hich  a re  m o stly  d i s t r i b u t e d  in  E urope and N o rth  America, 
T a is  su b fa m ily  re se m b le s  in  wing ty p e  th e  H oplocam pinae. S y s te m a tis 'd  
do n o t a g re e  in  th e  e x a c t  p o s i t i o n  o f th e  sm a ll E uropean  genus Pseudo- 
d in e u r a .  Konow would p la c e  D in e u ra  in  h i s  t r i b e  N em atides b u t b o th  
M esoSSpeura and P a e u d o d in e u ra  in  h is  t r i b e  B len n oeam p id es. Rohwer 
on th e  o th e r  hand w ould a s s o c i a t e  D in e u ra  and u e scg fin eu ra  in  h is  
t r i b e  N em atin i ana i s  n o t  q u i te  c e r t a i n  w h e th e r P a e u d o d in e u ra  a l s o  
b e lo n g s  t o  t h i s  t r i b e  o r  n o t .  Cameron who d e s c r ib e d  th e  l a r v a e  wf
P a e u d o d in e u ra  p a rv u lu s  u n der th e  name o f D in e u ra  despecta,a l th o
aw are o f  th e  d i f f e r e n c e s  o f t h i s  s e p c ie s  and i t s  a l l i e s  from  o tu e r  
s p e c ie s  o f Dineura,h e s i t a t e d  to  a g re e  w ith  Thompson in  a s s o c i a t i n g  
them  w ith  B lennocam pa. Bo f a r  as th e  v e n a tio n  i s  co .m en .e u  % i.* i e ~s
no q u e s t io n  o f c lo s e  r e l a t i o n s h i p  betw een  D in e u ra  and P se u d o d in e u ra .
The l i f e  h i s t o r y  o f th e  su b fa m ily  h as been  re c o rd e d  by G -irara , 
C am eron ,B rischke  find Z addach. The l a r v a e  o f  th e  A m erican s p e c ie s  a re  
unknown. The d e f i n i t i o n  o f  th e  D ln e u rin a e  as g iv e n  above i s  t e n t a ­
t i v e  as none o f th e  E uropean s p e c ie s  have been  a v a i l a b l e  f o r  s tu d y  
and i t  i s  b ased  on d e s c r i p t i o n s  and f i g u r e s  p u b l is h e d  by Carneron( 188?) 
and B risc h k e  and Zaddach (1 8 8 3 ) .
P se u d o d in e u ra  i s  c h a r a c te r i z e d  in  th e  l a r v a l  s ta g e s  oy t h e i r  l e a i -  
m in ing  h a b i t  and s t r u c t u r a l  m o d i f ic a t io n s  due to  t h i s  mode o f l i f e  
a l th o  a p p a r e n t ly  n o t  very  s t r i k i n g  as f a r  as one may ju d g e  from  
p u b l is h e d  r e c o r d s .  S in ce  p re v io u s  a u th o rs  f a i l e d  to  s tu d y  th e  
s t r u c t u r e s  o f th e  head  more c a r e f u l l y  and s in c e  th e y  a re  o f ..most 
ta x o n im ic  im p o rtan ce  and a ls o  on a c co u n t o f  th e  d is c re p a n c y  o f tu  
l a r v a l  h a b i t s ,  i t  I s  n o t  p o s s ib le  to  p a s s  judgem ent on th e  a i u n i t y  
th e s e  t h r e e  g e n e ra  and p a r t i c u l a r l y  t h a t  o f  P se u d o d in e u ra .
M onocten inae
L arv ae  l a r g e ,  ab o u t 05 mm. {body c y l i n d r i c a l ,  t a p e r in g  u n ifo rm ly  
c a u d a d ;g re e n is h js e g m e n ta t io n  and a n n u la t io n  f i n e , d i s t i n c t ; t h i r d  
abdom inal segm ent w ith  s i x  a n n u le ts ju ro p o d s  on abdom inal segm ents 
2 -8  and 10 ,w e ll  d e v e lo p e d jre s m b le s  in  g e n e ra l  . • a p p e a ra n c e  to  
D ip r io n in a e j f r e e  l e a f - f e e d e r s .
The su b fa m ily  M onocten inae was e s t a b l i s h e d  by M acG -illiv ray  (1906) 
f o r  th e  genus M onoctenus w hich has been  u n i v e r s a l l y  re g a rd e d  as  
b e lo n g in g  to  th e  su b fa m ily  D ip r io n in a e  at i t s  e q u iv a le n t .  On th e  
b a s i s  o f th e  v e n a tio n  M a cQ -illiv ray * s o p in io n  i s  j u s t i f i a b l e  and i t  
i s  most i n t e r e s t i n g  to  know what la r v a l ,  c h a r a c te r s  would in d i c a t e
in  re g a rd  t o  th e  r e l a t i o n s h i p  betw een  t h i s  geneses, and o th e r  g e n e ra
n o te s  on l i f e  h i s to r y  and d e s c r i p t i o n  o f im m ature s t a g e s .  The I  rp/r 
o f t h i s  i n t e r e s t i n g  s p e c ie s  h a re  been  u n a v a i la b le  f o r  s tu d y  and
o r d i n a r i l y  in c lu d e d  in  th e  D ip r io n in a e .
genus M onoctenus was d e s c r ib e d  by M a r l l a t t ( 188?) t o g e th e r  w ith
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C la d i in a e
L arv ae  o f sraal to  medium s iz e ;b o d y  r a t h e r  f a l t t e n e d ,w i d e r  th a n  
h i g h , s l i g h t l y  t a p e r in g  ca u d a d ; se g m e n ta tio n  and a n n u la t io n  u s u a l ly  
d i s t i n c t ; g r e e n is h  o r  s e g m e n ta lly  a r ra n g e d  s p o ts  o r  dorsum  d a rk  
sh a d e d ;c o n s p ic u o u s ly  h a i r l y ; t h i r d  abdom inal segm ent w ith  fo u r  s e g ­
m ents, a n n u le t s  1 , 2 , and 3 s e t i f e r o u s , s e t a e , e s p e c i a l l y  on a n n u le t s  f  
and 3 , a r i s i n g  from  w a r t - l i k e  t u b e r c l e s , l o n g ,o f t e n  c u rv e d ,a lw a y s  
m ic r o s c o p ic a l ly  b a rb e d ,A e v e r  b ran ch ed ,so m e o f  th e  s e ta e  d i s t i n c t l y  
lo n g e r  th a n  o t h e r s ; a n n u le t  4 n arrow  and g la D ro u s ; u ro p od s p r e s e n t  on 
abdom inal seg m en ts 2 -7  and 1 0 ,w e ll d e v e l o p e d , l o n g ,d i s t a l  p o r t io n  
o f te n  d i l a t e d ,a p p e a r i n g  a s  i f  s u b d iv id e d ,o f te n  cu rv ed  m esad ,a lw ay s 
w ith  few s e t a e ; v e n t r a l  g la n d s  sm a ll  b u t a lw ays p r e s e n t  on abdom inal
segm ents 1 -7 ; t e n t h  abdom inal te rgu m  w ith o u t c a u d a l p ro tu b e ra n c e s  b u t 
w ith  many s e ta e  o f v a ry in g  l e n g t h ; t h o r a c i c  l e g s  s p re a d in g  f  l a t  l a t e r a l . 
fem ur w ith  a v e n t r o - d i s t a l  p r o je c t io n ,s u b e q u a l  in  l e n g th  to  t i b i a ;  
an te n n a e  w ith  fo u r  segments,s u b c o n ic a l , l a r g e ;s e g m e n t  1 co m p le te  o r
in c o m p le te ,s e g m e n t 2 complete,t h i c k e r ,d o r s a l  o r  c a u d o -d o rs a l  p r o t io n
w ith  c l e a r  s p a c e s , segm ent 3 s m a l le r  and n a r ro w e r  th a n  segm ent 2 , 
segm ent 4 minute,c o n i c a l ; s p i r a c l e s  n e v e r  w in g e d jg la n d u b a e  sm a ll o r 
o b s o l e t e ; s e ra c o s  u s u a l ly  v e ry  w id e ,e x te n d in g  n e a r ly  th e  f o u r - f i f t h  
ofjuhe w id th  o f  th e  t o t a g l o s s a ; l a r v a e  e x t e r n a l  l e a f - f e e d e r s .
The C la d i in a e  i s  a  sm a ll su b fa m ily  and a c c o rd in g  to  M a c G illiv ra y
c o n s i s t s ' o f s i x  g en e ra ,A n o p lo n y x ,P la ty c a m p u s ,C a u lo c a m p u s ,P rio p n o ru s ., 
C la d iu s ,a n d  T ric h io c a m p u a . The f i r s t  t h r e e  g e n e ra  a r e  p la c e d  in  
th e  t r i b e  H em ich ro in i o f h i s  su b fa m ily  N em atinae by R o h w er(1912,1918) 
who s t a t e s  t h a t  " th e  c h a r a c te r s  o f b o th  th e  a d u l t  and tn e  l a r v a  
p o in t  o u t su b fa m ily  d i f f e r e n c e  betw een  Caulocam pus and P r i s t i p h o r a "  
and t h a t  th e  fo rm er resem bles s u p e r f i c i a l l y  H o p lo c^ ip a  in  a - l
s ta g e s  b u t  i sa r e a l l y  r e l a t e d  to  C r a te r o c e r e u s .  The g o -’i s .
125The d i f f e r e n c e  o f o p in io n  i s  due to  th e  d i f f e r e n t  v a lu e  p la c e d  by 
th e s e  two w r i t e r s  on th e  p re s e n c e  o r  ab sen ce  o f th e  r a d i a l  c r o s s - v e in  
in  d i f f e r e n t i a t i n g  th e  s u b f a m i l ie s .  The genus Caulocam pus has been  
d is c u s s e d  in  c o n n e c tio n  w ith  th e  H oplocam pinae b ecau se  th e  l a r v a e  
of t h i s  genus a r e  so  d i f f e r e n t  from  th o s e  o f th e  C la d i in a e  b o th  
m o rp h o lo g ic a lly  and b i o l o g i c a l l y  and h e c a u s e c lhey a re  more n a t u r a l l y  
a s s o c ia t e d  w ith, th e  la r v a e  o f th e  H oplocam pinae. A noplonyx i s  r e p r e ­
s e n te d  in  th e  n e a r c t i c  r e g io n  by a  s i n g l e  s p e c ie s .  P la tycam p u s 
in c lu d e s  fo u r  A m erican s p e c ie s , tw o  o f w hich  have been re c o g n iz e d  in  
th e  im m ature s t a g e s .  P .a m e ric a n a  fe e d s  on P o p u lu s and P . j u n i p e r !  on 
J u n ip e r .  None of th e s e  l a r v a e  have been ex a m in e d .' ’
G-enera o f  C la d i in a e
a . Body s p o t t e d ,w i th  a row o f b la c k is h  o r b ro w n ish  s p o ts  on su b ­
d o r s a l ,  s u p r a s p i ? a c u l a r , o r  s u b s p i r a c u la r  l i n e s ; s e t a e  u s u a l ly  
re c u rv e d ,ha. a . '/e  e x c e e d in g ly  lo n g , lo n g e s t  ones lo n g e r  th a n  o n e - h a l f  th e  h e ig h ' 
i . 1 , x, o f th e  h e a d ;a n n u le t  1 u s u a l ly  w ith  one s e t a  on each  s id e  o f
. . m eson...................................................................T rich io cam p u s H a r t ig .
a a . Body n e v e r  s p o t t e d j s e t a e  u s u a l ly  s t r a i g h t , l o n g ^ b u t  th e  lo n g e s t 
ones n e v e r  d i s t i n c t l y  lo n g e r  th a n  o n e - h a l f  th e  h e ig h t  oi 
th e  h e a d ;a n n u le t  1 alw ays w ith  more th a n  one s e t a , u s u a l l y  
w ith  fo u r  to  s i x .
b . Head w ith  s p o ts ,  usual.: y w ith  b la c k i s h  p a tc h e s  on d o rso -m eso n  
o f v e r t e x  and eaudad o f  each  o c e l la r a ;b o d y  d o rsa d  o f 
e p l r a c u l a r  l i n e s  u s u a l ly  shaded  d a rk e r ;b o d y  som etim es 
p ln k i s h j p o s t s u p r a s p l r a c u l a r  t u b e r c l e s  u s u a l ly  w ith  th r e e
s e ta e  n e v e r  more th a n  fo u r  s e t a e .
................... t t ................................. .. P r io p h o ru s  Dahlbom.
bb . Head n e v e r  w ith  s p o t s ,u s u a l l y  u n ifo rm ly  g re e n is h ;b o d y  d o rsa d  
o f s p i r a c u l a r  l i n e s  n e v e r  shaded  d a r k e r  b u t c o n c o lo ro u s
t 2b
w ith  v e n te r  jbodji n e v e r  p in k is h  b u t g r e e n is h  y e llo w  o r w h i t i s t , 
p o s t s u p r a s p i r a c u l a r  t u b e r c l e s  u s u a l ly  w ith  s i x  s e t a e ,n e v e r  
l e s s  th a n  fo u r  s e t a e .........................................C la d iu s  R o s s i.
T ric h io e a ra p u s  H a r t ig
L arv ae  sm a ll to, m o d e ra te ly  l a r g e , d i s t i n c t l y  h a i r y ,w i t h  se g m e n ta l­
ly  a r ra n g e d  sp o ts{ b o d y  w ith  a l o n g i t u d in a l  row o f b l a c r i s h  o r brown- 
ia h  s p o ts  a lo n g  s u b d o r s a l , s u p r a s p i r a c u l a r ,o r  s u b s p i r a c u la r  l i n e s ;  
a n n u le t  4 s h o r t e s t , a n n u l e t  1 u s u a l ly  w ith  one and som etim es two 
s e ta e  on each  h a l f  o f body, a n n u le t  2 w ith  t u b e r c l e s  b e a r in g  2 -5  se ta e , 
a n n u le t  3 w ith  t h r e e  w a r ts ,tw o  d o r s a l  ones b e a r in g  4 -5  s e ta e  and 
v e n t r a l  one w ith  6 -9  s e t a e ,p o s t s p i r a e u l a r  t u b e r c l e  u s u a l ly  w ith  two 
s e t a e , s u b s p i r a c u l a r  lo b e  w ith  8 -9  s e t a e ,p u r p e d a l  lo b e  w ith  6 -10  s e t a e ; 
s e ta e  u s u a l ly  r e c u rv e d , v a r i a b l e  in  l e n g th ,  lo n g e s t  s e t a e  n '^ e r ly  su b ­
e q u a l in  l e g g th  to  th e  h e ig h t  o f h e a d ;w a r ts  o r  t u b e r c l e s  w ith  s e ta e  
of v a ry in g  l e n g th , t h o s e  on a n n u le t  1 among th e  s h o r t e s t .
T rich io cam p u s s p .1 .
a .  Body w ith  th r e e  p a i r s '  o f l o n g i t u d in a l  rows o f b l a c k is h  o r
b ro w n ish  s e g m e n ta lly  a r ra n g e d  s p o ts  a lo n g  s u b d o r s a l , s u p r a ­
s p i r a c u l a r ,  and s u b s p i r a c u la r  l i n e s  5t e n t h  abdom inal tergum  noi, 
e n t i r e l y  b la c k  b u t w hite ,, e x c e p t a  p a i r  o f m inu te  s p o ts ;h e a d  
l i g h t  brown w ith  b ro w n ish  s p o t s ,w i th  f o l lo w in g  p a r t s  d a rk  
b ro w n :d crso -m eso n  o f v e r t e x ,d o r s a l  tw o - th i r d s  or f r o n t ,a n a  
v e r te x  d o rso -c a u d a d  of each  o c e l l a r a  in c lu d in g  g e n a e jp re — 
c ly p e u s . w h i t i s h ,o t h e r  p a r t s  p a l e r  in c lu d in g  o c c ip u t  Detween 
v e r t i c a l  f u r r o w s ;a  row o f  b ro w n ish  s p o ts  from  m e s o th o ra c ic  to  
u l t im a te  segm ent a lo n g  ea ch  s id e  o f d o r^ m e s o n ;  a  row of 
l a r g e r  s p o ts  a lo n g  s u p r a s p i r a c u l a r  l i n e  from  p r o th o r a c ic  to  
p e n u l t im a te  s e g m e n ts ; a n o th e r  row of much s m a l le r  s p o ts  a lo n g
127e u b s p i r a c u la r  l i n e s  from  m e s o th o ra c ic  to  e ig h th  abdom inal 
se g m en tm e s o th o r a c ic  and m e ta th o ra c ic  s u b s p i r a c u la r  s p o ts  
more th a n  tw ic e  as l a r g e  a s  s u p r a s p i r a e u la r  s p o ts  o f  same 
se g m e n ts ; th e  fo rm e r w ith  w h ite  round  a r e a s  a round  th e  p r o x i ­
mal end o f s e t a e J p r o t h o i ^ i c  s u p r a s p i r a e u l a r  s p o ts  sm a ll and 
t h i r d  abdom inal s e g m e n t ,s e ta l  n a p : 1 ,3 ,5 ,  1 ,2 * 5 ,4 ,8 ,9 - 1 0 ,8 - 9 *  i n d i s t i n c t  i^ e n th  abdom inal t e r g u p  w h ite  e x c e p t a p a i r  of
m in u te  s p o t s ; s u b d o rs a l  s p o ts  n o t  in v o lv in g  t u b e r c l e s  2 and 3 
s u p r a s p i r a e u l a r  sp o t  in v o lv in g  t u b e r c l e s  4 and 5 ; s u b s p ir a c u l-  
a r  sp o t  on c a u d a l h a l f  o f  s u b s p i r a c u l a r  t u b e r c l e ; m a x i l la ry  
p a lp i  ( 2 , 3 ) , 1 , 4 ; head in  y o un g er sp ecim ens b la c k is h  e x c e p t 
n e a r  th e  mouth and body w ith o u t s p o t s ; i n  o ld e r  sp ec im ens, 
s u p r a s p i r a e u l a r  s p o ts  ap p e a r f i r s t , t h e n  s u b s p i r a c u la r  
b e g in in g  w ith  c a u d a l s e g m e n ts ,s e ta e  on t u b e r c l e s  may be one 
o r two l e s s  th a n  in  m atu re  s p e d m e n s ;o n  P o p u lu s ; l e n g th  o f 
body 12 mm. ;w id th  o f  head 1 .5 -1 .6  mm. ;G— Onekama^ and O rano. ; 
on o a k , le n g th  o f body 13 mm., w id th  o f head 1.7  mm,M-207.
(The l a t t e r  re se m b le s  th e  fo rm er so c lo s e ly  and i n d i s t i n g u i ­
s h a b le  a l th o  s e t a e  may be s l i g h t l y  few er in  num b er).
g e n t  Cia s V J W ^ M l m.................................... .............................. .. Tr lchloCctmpUB s p T t .
aa . Body w ith  two p a i r s  o f l o n g i t u d in a l  row s o f M a c k is h  o r  brown­
i s h  segm ent a l l y  a r ra n g e d  s p o ts  a lo n g  s u p r a s p i r a e u l a r  and suo 
s p i r a c u l a r  l i n e s ; t e n t h  abdom inal te rg u m  .e n t i r e l y  b la c k ;
• head b la c k i s h  w ith  p a l e r  a r e a s ,
b . M e so th o ra c ic  s u p r a s p i r a e u l a r  s p o t su b e q u a l in  s i a e  to  su o -
s p i r a c u l a r  s p o t ; s u p r a s p i r a e u l a r  s p o ts  o f  abdom inal segm ents 
n o t  in v o lv in g  p o s t s u p r a s p i r a e u l a r  t u b e r c l e s j p r o t u o r a c i c  
s u r p a s p i r a c u la r  s p o ts  m in u te  and i n d i s t i n c t j p r e c l y p e u s ,  
la b ru m ,a n d  feenae b la c k is h jm e ta th o r a c ic  s u b s p i r a c u la r  s p o ts  
w i th  m in u te  b u t d i s t i n c t  w h i t i s h  ro u n d  a r e a s  a t  p ro x im a l
bb .
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end o f  s e ta e ;h e a n  b l a c k i s h ,p a l e r  a lo n g  v e r t i c a l  fu rro w s , 
e p i c r a n i a l  a rm s,an d  p o e tc ly p e u e ; body w ith  a row o f b la c k is l  
s p o ts  from  m e th o ra c ie  to  p e n u l t im a te  segm ent a lo n g  s u p ra -  
s p i r a c u l a r  and s u b s p i r a c u la r  l i n e s ; t e n t h  abdom inal t e r gum 
b l a c k ; t h i r d  abdom inal segm ent w ith  fo l lo w in g  s e t a |  map:
1 , 3 , 3 , 0, 2 , 4 , 4 , 5 - 6 , 8 - 9 , 6 - 8 ; s u b s p i r a c u la r  sp o t in v o lv in g  
few s e ta e  d i r e c t l y  v e n tra d  o f s p i r a c l e s ; head in  youn g er 
specim ens e n t i r e l y  b la c k i s h  and s p o ts  on s u b s p i r a c u la r  
l i n e s  w a n t in g ;m a x i l la ry  p a l p i  ( 2 , 3 ) , 1 , 4 { le n g th  pt body U 
ram. ;w id th  o f  head 1 .3  ram. ; bn S a l ix ;  Y -f51-1 “ 1, *• 151~1-3 ;
M -lo o ,-3 6 1 . (The sp ecim ens in  M aine c o l l e c t i o n  a re  p r a c t ic -
a ly  i d e n t i c a l  w ith  my sp ec im ens e x c e p t in  th e  number o f 
s e ta e  on s u b s p i r a c u la r  and a u rp e d a l  lo b e s  w hich  may ex ceed
th e  num ber g iv e n  by one o r  t w o ) . . . .  . T rich io cam p u s s p . .
M e so th o ra e ic  s u p r a s p i r a c u l a r  s p o ts  n o t  su b e q u a l to  b u t d i s t i n  
c t i y  l a r g e r  , tw ic e  o r  m o re^ th an  s u b s p i r a c u l a r  s p o t s , s u p r a ­
s p i r a c u l a r  s p o ts  o f abdom inal seg m en ts In v o lv in g  p o s t ­
sup r a s p i r a c u i a r  t u b e r c l e s j p r o t h o r a c i c  s u p r a s p i r a c u l a r  s p o ts  
l a r g e  and d i s t i n c t ; p r e c l y p e u s , l a b r u m  and g en aeAb la c k l s h  
b u t  p a l e r  b ro w n ;m e ta th o ra c ic  s u b s p i r a c u la r  s p o ts  w ith o u t 
m in u te  b u t d i s t i n c t  w h i t i s h  ro u n d  a r e a s  a t  th e  p ro x im a l 
end o f s e ta e ;h e a d  b l a c k ,p a l e r  a lo n g  v e r t i c a l  f u r r o w s ,e p i ­
c r a n i a l  a rm s ,c ly p e u s ,la b ru ra ,a n d  g en ae jb o d y  w ith  a row oi
b la c k i s h  o r b ro w n ish  s p o ts  fcjrm p ro th o r a x  to  p e n u l t im a te  
segm ent a lo n g  s u p r a s p i r a c u l a r  and s u o s p i r a c u la r  l i n e s ,  
t e n t h  abdom inal te rg u m  b la c k  i t h i r d  a ta o a to n l  w ith
f o i l  ..wins »eta| mapi8,2,5,*. 2 ,4,4-h, sapxv-
s p i r a c u l a r  sp o t mere th a n  tw ic e  as lnS 6»  “  s u b s p i r a c u la r  
s p o t ip r o th o r a c i c  s u p r a s p l r a c u l a r  s p o ts  m o d e ra te ly  l a r g e
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and d i s t i n c t ; s u b s p i r a c u la r  s p o t  in v o lv in g  few s e ta e  ■’"Baudal 
p o r t io n  o f  s u b s p i r a c u la r  tu b e r c le ;m e s o th a r a c ic  and m eta­
th o r a c i c  s u b s p i r a c u la r  s p o ts  w ith o u t w h i t i s h  round a r e a s  
a t  th e  p ro x im a l end o f  s e t a e ; m a x i l la ry  p a lp i  u s u a l ly  3 ,2 ,1 ,  
4 ; head in  young sp ec iem ns p a le  b ro w n is h ,w ith  a row o f 
v e ry  sm a ll  s u p r a s p i r a c u l a r  s p o ts ;h e a d  in  o ld e r  la r v a e  
b la c k is h ,b o d y  s p o t te d  l i k e  m atu re  sp ecim ens b u t s p o ts  
s m a l le r  in  s iz e ;o n  P o p u lu s ; le n g th  o f body 21-23 mm.; w id th  
o f head 2 -2 .1  mm.; Y -172-1 - 1 .........T rich io cam p u s s p .3 .
P r io p h o ru s  Dahlbom
L arv ae  s m a l l , h a i r y ;body w ith  d o r s a l  h a l f  a t  l e a s t  in  p a r t  u s u a l ­
ly  w ith  g r a y i s h  o r  o l iv a c io u s  s h a d e ;n e v e r  w ith  s p o t s ; a n n u le t  1 w ith
a t r a n s v e r s e  row o f s e v e r a l  s e t a e ; a n n u le t  £ w ith  uwo w arts^eacu . 
b e a r in g  4 -5  s e t a e ; a n n u le t  3 w ith  t h r e e  w a r t s ,d o r s a l  two b e a r in g  
5 -6  s e ta e  e a c h ,v e n t r a l  w ith  8-10  s e t a e ; p o s t s u p r a s p i r a c u l a r  w a rt
u s u a l ly  w ith  th r e e  s e t a e ; s u b s p i r a c u la r  lo b e  w ith  12-15 s e ta e  anu s u r -  
p e d a l lo b e  w ith  6 -9  s e t a e ; s e t a e  u s u a l ly  more o r  l e s s  s t r a i g h t , u s u a l ly  
of two d i f f e r e n t  l e n g th ^ lo n g e r  ones u s u a l ly  l e s s  th a n  o n e -h a l f  th e  
h e ig h t  o f th e  h e a d ;w a r ts  b e a r in g  s e ta e  o f  two v a ry in g  l e n g th ; t h o s e
on a n n u le t  1 among th e  s h o r t e s t  s e t a e .
S p e c ie s  o f P r io p h o ru s
a . F ro n t w ith  a d i s t i n c t  b l a c k i s h  o r  fu sc o u s  s p o t ; v e r t e x  w ith  a
d o rso -m e sa l fu sc o u s  s p o t o ccu p y in g  n e a r ly  th e  e n t i r e  space 
betw een  v e r t i c a l  fu r r o w s ; body n e v e r  p in k i s h ;b u t  w h i t i s h ;  
head caudad o f o c e l l a r a e  fu sco u s} b o d y  d o rsa d  o f  s p i r a c u l a r  
l i n e s  from  m eso th o rax  to  p e n u lt im a te  segm ent o l iv a c io u s  o r
g r a y i s h , c o lo r  becom ing d i l u t e d  ftn c a u d a l s e g m e n ts } th ird  
abdom inal segm ent w ith  f o l lo w in g  s e t 4  m a p :4 - 5 ,4 ,5 ,1 ,3 ,6 ,8 ,
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IS- 13, 8 - 9 ;m a x i l la r y  p a lp i  2 , ( 3 ,4 ) ,  1 ; in  y o un g er specim ens 
d o r s a l  g r a y is h  shade  c o n f in e d  to  c e p h a l ic  s e g m e n ts ; on H aze l; 
l e n g th  15 mm.. ;w id th  o f h ead , 1.5 mm. ;M-109.
.................................. ............ ........................................P r io p h y ru s  s p . 1. • v\.jp\
. F ro n t w ith o u t  a d i s t i n c t  b la c i i s h  o r fu sc o u s  s p o t ,  Dut w i th  a 
l i g h t  o r  p a le  brow n s p o t ; v e r t e x  w i th  a d o r s o -m e s a l ,fu s c o u s ,
■ or b l a c k i s h  s p o t ,n o t  o ccu p y in g  th e  e n t i r e  sp ace  betw een  v e r ­
t i c a l  fu rro w s  jbody so le t i  ties p in k i s n jn o t  on Hazem. 
b . Head b row n; v e r te x  w ith  b la .c k ish  sp o t o ccu p y in g  ab o u t o n e -h a .if  
th e  d i s t a n c e  betw een  v e r t i c a l  fu rro w s ;b o d y  p in k is h ;h e a d  
w ith  b la c k i s h  sp o t caudad  of o c ^ f l la r a e ; dorsum  o f m esothoB ax 
to  f i r s t  abdom inal segm ent shaded  g r a y , p ro th o r a x  w a i t i s h ;  
t h i r d  abdom inal segm ent w ith  s e t a l  map* 5 ,4 ,4 , 1»-n3»5» 1Q»
1 0 -1 2 ,6 - 8 ;m a x i l l a r y  p a lp i  2 , ( 3 , 4 ) , 1 ; i n  y o u n g er specim ens 
body w h i t i s h ; l e n g t h  14 mm. jw id th  o f heaci 1.2 mm;on S a l ix ,
Y- ...............................................................................P r io p h y ru s  s p .2 .
bb. Head p a le  b ro w n ;v e r te x  on d o rso -m eso n  w ith  b la c k i s h  s p o t
o ccu p y in g  tw o - th i r d s  th e  d i s t a n c e  betw een  v e r t i c a l  fu r ro w s ; 
sp o t a l s o  caudad  o f oc e l 1a r a e ; body n o t  p in k is h  b u t w h i t i s h ;  
body d o rs a d  o f s p i r a c u l a r  l i n e s  from  m e so th a ra x  t o  p e n u l t i ­
m ate segm ent d i s t i n c t l y  and u n ifo rm ly  o l iv a c e o u s  g ra y ; 
t h i r d  abdom inal segm ent w ith  fo l lo w in g  s e t a l  map: 5 - o 
1- 2 , 3 , 6 , 6 , 1 0 , 15, 8 - 9 ; m a x i l la r y  p a lp i  2 , 3 , ( 4 ,  1)'i-in y o un g er 
specim ens b la c k  s p o ts  on head l a r g e r  and o l iv a c e o u s  shade 
on dorsum  o f body r e s t r i c t e d  to  c e p h a l ic  s e g m e n ts{ le n g th  
16 mm. jw id th  o f head  1.6 mm;on P ru n u s v i r g i n i c u s ; Y -138-3. 
(T h is  s p e c ie s  re se m b le s  P . s o l i t a r i s  a c c o rd in g  to  
d e s c r i p t i o n  b u t th e  l a t t e r  f e e d s  on A ln u s ) . . . . . . . .
P r io p h o ru s  s p .3 .
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L arv ae  r a t h e r  s m a l l ; body s l i g h t l y  f l a t t e n e d ,  g r e e n is h  o r  y e l lo w is l  
g re e n ,n e v e r  w ith  s p o ts  o r  shaded  on d o r s a l  h a l f ; a n n u le t e 1 w ith  a 
t r a n s v e r s e  row o f s e v e r a l  s e t a e ,a n n u l e t  w dth two w a r ts  b e a r in g  5 -6  
s e t a e ,a n n u l e t  3 w ith  t h r e e  w a r t s ,d o r s a l  two b e a r in g  6 -7  s e t a e ,v e n t r a l  
w ith  10 s e ta e  j p o s t s u p r a s p i r a c u l a r  t u b e r c le s  w itn  5 -6  s e t a e ; subapiracu-ft" 
a r  lo b e  w ith  14-17 s e t a e ,s u r p e d a l  lo b e  w ith  10 s e t a e ; s e t a e  u s u a l ly  
s t r a i g h t , u s u a l l y  o f two l e n g t h s , l o n g e r  ones lo s s  th a n  o n e - h a l f  th e  
h e ig h t  o f k e a d ;s e ta e  on th e  a n n u le t  1 among th e  s h o r t e s t .
. C la d iu s  p e c t i n i c o r n i s  F o u rc ro y
L en g th  12-14 ram{head p a le  b ro w n ish  o r  y e l lo w is h ,m ic r o s c o p ic a l ly  
1v e r ru c o s e  w ith  b ro w n ish  s p o t s ; f r o n t  to u ch ed  w ith  l i g h t  brow n;body 
h a i r y , u n ifo rm ly  g r e e n is h  o r  g r e e n is h  y e l l o w ; th i r d  abdom inal segm ent 
w i t h  s e t a l  maps5 - 6 , 5 , 6 , 1 , 5 - 6 , 6 , 7 , 1 0 , 14-1 lO jm a x il la ry  p a l p i  ( ^ , p , 1)>
4 ; on Rosa}Y-3>M -244.
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L arv ae  sm a ll to  m o d e ra te ly  la r g e jb o d y  c y l i n d r i c a l , s le n d e r ,  o r 
abdomen in c r e a s in g  in  d ia m e te r ; se g m e n ta tio n  and a n n u la t io n  u s u a l ly  
d i s t i n c t ; t h i r d  abdom inal segm ent w ith  4 , 5 , o r  6 a n n u le t s ,a n n u le t s  
1 ,2 ,3 ,o r  1 , 2 , 4 , o r  ac re , u s u a l ly  2 and 4 s e t i f e r o u s ; u ro p od s p r e s e n t  on 
abdom inal segm en ts 2 -7  and 1 0 ,s e t i f e r o u s  o r  som etim es g la b ro u s ;  
v e n t r a l  g la n d s  p r e s e n t  on th e  meson o f abdom inal segm ents 1 -7 ; t c o r a ­
c le  le g s  norm al in  form ;body u n ifo rm ly  g r e e n i s h ,d a r k e r  c o lo re d , 
s t r i p e d / o r  s p o t t e d , t u b e r c u l a t e , s e t i f e r o u s , o r  sm o o th ; a n te n n a e  w ith  
fo u r  seg m en ts , c o n ic a l ,  s u b c o n ic a l , l im p e t— sh ap ed , o r  f l a t t e n e d ;a n te n n a i .  
segm ents som etim es in c o m p le te  o r  in  p a r t  fu se d  t o g e t h e r ; t e n t h  
abdom inal tergu ra  w ith  o r  w ith o u t a  p a i r  o f  c a u d a l p r o tu b e r a n c e s ; g lan d ' 
uj^bae som etim es d i s t in c t^ c o n s p ic u o u s ,  and s t a l k e d ; s p i r a c l e s  w inged o r 
n o t  w in g e d j la rv a e  f r e e  l e a f - f e e d e r ,g a l l - m a k e r s ,a n d  l e a l - r o l l e r s .
The N em atinae i s  a l a r g e  su b fa m ily  o f  s e v e r a l  g e n e ra  and numerouE 
s o e c ie s  and i s  c h a r a c te r i z e d  by th e  c o a le s c e n c e  o f th e  c e l l s  3d A 
and 3d A due to  th e  a tro p h y  o f th e  a n a l  v e in .  The ab sen c e  o f th e  
r a d i a l  c r o s s - v e in  and th e  c e l l  1 s t  2d A d i s t i n g u i s h e s  th e  a d u l t s  oi 
t h i s  su b fa m ily  from  th o s e  o f th e  H oplocam pinae and C la d i in a e  r e s ­
p e c t i v e l y .  Rohwer( 1912) v.rho would u n i t e  th e  N em atinae unci liOplo— 
cam pinae t o g e th e r  w i th  th r e e  g e n e ra  he C la d i in a e  in to  one su b ­
fa m ily . N em atinae , s t a t e s  t h a t  th e  su b fa m ily  c o n ta in s  two ty p e s  oi 
-I fl a r v a e  and -tlW most o f th e  a b e r r a n t  l a r v a e  b e lo n g  to  h i s  t r i b e  Hemi- 
c h r o in i .  I t  I s  p o s s ib l e  to  p o in t  o u t t h a t  th e  N em atinae a s  d e f in e d  
by M ac& illiv r« y “ c o n ta in s  two ty p e s  o f  la r v a e  w hich a re  s e p a ra b le  on
th e  p re s e n c e  o r  ab sen ce  o f th e  c a u d a l p ro tu b e ra n c e s  on th e  u l t im a te  
segm ent. T here a r e , h o w e v e r ,o th e r  m o rp h o lo g ic a l and b io lo g i c a l
c h a r a c te r s  o f th e  l a r v a e  w hich s u g g e s t  t h a t  t h i s su b fa m ily  c o n ta in s
a num ber o f g e n e ra  o f w id e h d iv e r s i ty  and t h a t  su c h  g e n e ra  a s
jinArjUA'-f v, 133 
P te r o n id e a  and P o n ta n ia  m ight p r e f e r a b l l y  be s u b d iv id e d  in to  more
g e n e ra .
G enera  o f  N em atlnae
a . T en th  abdom inal te rg u m  w ith o u t c a u d a l p r o tu b e ra n c e s .
b . A ntennae c o n ic a l  o r  s u b c o n ic a l ,a n te n n a l  segm en ts 2 and 3 
alw ays com pile  t£ segm ent 4 p e g - l ik e  o r  c o n i c a l , a t  l e a s t  
as lo n g  as w ide a t  p ro x im a l e n d ; th i r d  abdom inal segm ent 
alw ays w ith  s i x  a n n u le t s ,
c . A n n u le t 2 and 4 g la b r o u s ; u ro p od s g l a b r o u s ; g lan d u b ae  o b s o le te  
tho rac ifec  le g s  w ith  coxae in  p a r t  a lw ays c o lo re d  b ro w n ish
.............. ..................................................................... Nem atus P a n z e r .
c c . A n n u le ts  2 and 4 n o t  g l a b r o u s ; u ro p od s u s u a l ly  n o t  g la b ro u s ;  
g lan d u b ae  u s u a l ly  n o t  o b s o l e t e ; th o r a c ic  le g s  w ith  coxae 
u s u a l ly  in  p a r t  n o t  c o lo re d .
d . A ntennae w ith  segm ent 5 r i n g - l i k e , i t s  c e p h a l ic  p o r t io n
su b e q u a l in  l e n g th  to  c a u d a l p o r t io n ,s e g m e n t  2 co m p ele t 
i t s  c e p h a l ic  p o r t io n  n o t  re d u c e d  to  a sere lin e jb o c iy  
i n c r e a s in g  in  d ia m e te r  to  abdom inal segm en ts ; 
s p i r a c l e s  u s u a l ly  w in g ed ;u ro p o d s  g la b ro u s  o r  w ith  2 -4  
o r  more s e t a e  as view ed from  l a t e r a l  a s p e c t .  
..................................................................... P r i s t i p h o r a  L a t r e i l l e .
dd . A ntennae w ith  segm ent 3 n o t  r i n g - l i n e , i t s  c e p h a l ic  p o r ­
t i o n  n o t  su b e q u a l in  l e n g th  t o  c a u d a l p o r t io n ;s e g m e n t  2 
u s u a l ly  co m p le te  b u t i t s  c e p h a l ic  p o r t io n  re d u c e d  to  a  
mere l i n e .
e . Body in c r e a s in g  in  d ia m e te r  to  abdom inal seg  ments p-o 
b u t u n ifo rm ly  c y l i n d r i c a l ; s p i r a c l e s  n e v e r  w inged ; 
u ro p o d s w ith  1-2 s e ta e  as view ed from  l a t e r a l  
a s p e c t . . . ...................................................D iphadnus H a r t ig .
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ee . Body n o t  i n c r e a s in g  in  d ia m e te r  to  abdom inal segm ents
5 -6  b u t u n ifo rm ly  c y l i n d r i c a l ; s p i r a c l e s  n e v e r  w inged;
u ro p o d s w ith  1-2 s e ta e  as v iew ed from  l a t e r a l  a s p e c t .
f .  T horax  d i s t i n c t l y  s w o lle n jh e a d  p a le  b ro w n ish  g re e n ;
m a x i l la ry  p a l p i  w i th  segm ent 2 as lo n g  on i t s
l a t e r a l  a s p e c t  a s  on i t s  m esal a s p e c t ; l e g s  w ith
fem ur and t i b i a  c o n c o lo ro u s  w ith  b o d y ,w h it is h ;
body w ith  dorsum  n o t shaded  b l u i s h  g re e n .
.....................................................P te r o n id e a  R ohw er(in  p a r t ) .
d i s t i n c t l yf f .  T horax  n e v e r^ s w o lle n ; heaci n o t  p a le  b ro w n ish  g re e n -b u t 
b la c k i s h ;m a x i l l a r y  p a lp i  w i th  segm ent 2 n o t  a s  lo n g  
on i t s  l a t e r a l  a s p e c t  a s  on I t s  m esal a s p e c t  b u t 
th r e e  tim e s  a s  lo n g  a s  m esal a s p e c t ; l e g s  w ith  fem ur 
and t i b i a  n o t  c o n c o lo ro u s  w ith  body b u t b la c k is h ;
body w ith  dorsum  3'naded b l u i s h  g r e e n ......................
..........................................................Lygaeonem atus Konow.
bb. .Antennae n o t  c o n ic a l  o r s u b c o n ic a l ,b u t  f l a t t e n e d ; a n te n n a l
segm ents 2 and 3 n o t alw ays c o m p e le te , segm ent 4 n e v e r  peg** 
l i k e  o r c o n ic a l ,n e v e r  as  lo n g  as w ide a t  p ro x im a l end ; 
t h i r d  abdom inal segm ent n o t a lw ays w ith  s i x  a n n u le t s ,  
c , . Segment w ith  fo u r  a n n u le t s , a n n u le t s  1 ,2 , and 3 s e t i f e r o u s ;
a a l l - m a k e r s .............. .. P o n ta n ia  C o s ta  v in  pax  ^ ,
cc . Segm ent w ith  more th a n  fo u r  a n n u l e t s , a n n u le t  1 not, s e t i x e i '-
o u s jn o t  g a ll-m , h e r s
d . Segm ents w ith  f iv e  a n n u l e t s , a n n u le t s  2 and 3 s e t i f e r o u s ;  
an te n n a e  w ith  a l l  segm ents fu se d  t o g e t h e r ; u ro p o d s w ith  
two s e ta e  as view ed from l a t e r a l  a s p e c t ; body s e ta e  
v e ry  lo n g .................................. .. . M icronem atus Konow.
1?5
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d d . Segm ents w ith  f iv e  o r  s i x  a n n u le ts ^ a n n u le ta  2 and 4 
s e t i f e r o u s ; a n te n n a e  u s u a l ly  n o t w ith  a l l  segm ents 
fu se d  to g e th e r;u ro $ > o d s  u s u a l ly  w ith  much more th a n  two 
s e ta e  as view ed from  l a t e r a l  a s p e c t ; s e t a e  on body n o t 
v e ry  lo n g jg la n d u b a e  u s u a l ly  co n sp ic u o u s  and s t a lk e d ,
e . Segm ents w ith  s i x  a n n u le ts ju ro p o d s  w ith  7 -1 0  s e t a e  as  
viewd from  l a t e r a l  a s p e c t ; s u rp e d a l  a r e a s  a t  l e a s t  in  
p a r t  alw ays m arked w ith  g r a y ;1 a tu s  o f abdomen n e v e r  
w ith  num erous b ro w n ish  s p o t s ; t e n t h  abdom inal tergum  
someimes d i s t i n c t l y  p o in te d  and p ro d u ced  caudad and 
w ith  many c o n sp ic u o u s  g lan d u b ae  n e a r  th e  c a u d a l margir  ^
Oiarvae u s u a l ly  f e e d in g  on m onoco ty ledonous p l a n t s .
...................................  ................. • P achyneiaatus Konow.
ee . Segm ents w ith  f i v e  a n n u le ts # u ro p o d s  w ith  3-5 s e ta e  aa
view ed from  l a t e r a l  a s p e c t ; s u rp e d a l  a r e a s  n o t  markedA 
g r a y J l a tu s  o f abdomen som etim es w ith  num erous brown­
i s h  s p o t s ; t e n t h  abdom inal te rgu m  n e v e r  d i s t i n c t l y  
p o in te d  and p ro d u ced  c a u d a d ; la rv a e  u s u a l ly  f e e d in g
upon w il lo w ..................................km auronem atus Konow.
. T en th  abdom inal te rgum  w ith  a p a i r  o f  c a u d a l p r o tu b e r a n c e s ,
b . G -all-m akers and l e a f - r o l l e r s ; segm en ts w ith  fo u r  a n n u le t s ;  
a n n u le ts  1 ,2 , and 3 s e t i f e r o u s >a n te n n a e  f l a t t e n e d ;b o d y  
s e t a e  more th ah . tw ice  a s  lo n g  a s  s p i r a c l e s ; c a u d a l p ro tu o e -  
ra n e e s  n o rm al in  form  end p o s i t i o n  o r  ru d im e n ta ry  o r  borne 
on a sm a ll cad d o-m esa l p r o j e c t i o n , i f  no rm al in  lo r n  and 
p o s i t i o n , t h e  te rgum  w ith  p a i r e d  c o lo re d  m ark in g s .
.............................................................. P o n ta n ia  C o s ta  ( i n  p a r t ) .
bb. F re e  l e a f - f e e d e r s ; segm en ts u s u a l ly  w ith  f i v e  o r  s i x  a n n u le t s ,  
I f  f o u r ,a n n u l e t s  2 and 4 u s u a l ly  s e t i f e r o u s ; a n te n n a e
156c o n ic a l  o r  f l a t t e n e d .
c. A ntennae c o n ic a l ,s e g m e n t  f co m p le te ,seg m en t 3 r i n g - l i k e , i t s  
c e p h a l ic  p o r t io n  su b e q u a l in  l e n g th  to  c a u d a l p o r t io n ;  
body on l a t u s  w ith  e le v e n  co n sp ic u o u s  b la c k is h  brown spots 
s u rp e d a l  and s u b s p i r a c u l a r  a r e a s  o f abdom inal seg jen ts
1 - 9 and v e n te r  betw een  u ro p od s o f abdom inal segm ents
2 -  8 s i m i l a r l y  mar e d ; s p i r a c l e s  n o t w in g ed ; cau d a l p r o ­
tu b e ra n c e s  o f th e  u l t im a te  segm ent s m a l l ,b l u n t ,n o t  lo n g e r  
th a n  w ide a t  p ro x im a l en d ;seg m en ts  w ith  f iv e  o r  s i x  :
a n n u le t s ,w i th  a n n u le t s  B and 3 o r  2 and 4 s e t i f e r o u s .  
................... ........... .........................................................C roesus Leach.
cc . A ntennae c o n ic a l  o r  f l a t t e n e d ; i f  c o n ic a l ,s e g m e n t ,  3 n o t
n o t  r i n g - l i k e  b u t re d u c ed  in  l e n g th  on c e p h a l ic  a s p e c t ;  
body n o t  m arked a s  in  C ro e s u s ; s p i r a c l e s  w inged o r  n o t 
w in g e d ; c a u d a l p ro tu b e ra n c e s  o f u l t im a te  segm ent n o t  
b lu n t ,m in u te ,b u t  u s u a l ly  much lo n g e r  th a n  w ide a t  p r o ­
x im al end .
d . Segm ents a p p a r e n t ly  w ith  f iv e  a n n u l e t s ; a n n u le t s  and 3
s e t i f e r o u s ; an te n n a e  f l a t t e n e d  w ith  segm ent 3 co m p e le te ;
body s e ta e  su b e q u a l in  le n g th  to  s p i r a c l e s ; s m a l le r
1 a r v a e , 1 e n g th  13-15 mm............... Am auronem atus Konow. ( inp a r t
d d . Segm ents w ith  fo u r  o r  s i x  a n n u l e t s ; a n n u le t s  2 and 4,
r a r e l y  1 ,2 , and 3 , s e t i f e r o u s ; a n te n n a e  c o n ic a l  o r  f l a t ­
te n e d , segm ent 3 co m p ele t o r  in c o m p le te ; body s e ta e  o f te n  
lo n g e r  th a n  th e  lem g th  o f  abdom inal s p i r a c l e s ; sm a ll to
m o d e ra te ly  l a r g e  l a r v a e , l e n g t h  15-23 sun.
. ............................... P t e r o n i d e a ‘Rohwer ( i n  p a r t ) .
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L arvae s m a l l ,g r e e n iaU body c y l i n d r i c a l , i n c r e a s i n g  in  s i z e  to  
abdom inal segm en ts 5 - 6 , t a p e r in g  a t  each  e n d ; th o r a x  n o t sw o .le n ; t e n t h  
ab d o M n a l tergurn  w ith o u t a  p a i r  o f  c a u d a l p r o tu b e r a n c e s ; t h i r d  ab d - 
m inal segm ent w ith  s i z  a n n u le t s ,a n n u le t s  2 and 4 s e t i f e r o u s ; s p i r a c l e s  
d i s t i n c t l y  and u s u a l ly  e q u a l ly  w in g ed ;h ead  m arked w ith  b la c k  o r  brown 
s t r e a k s  a lo n g  e p i c r a n i a l  stem  and d o rsa d  of o e e lla ra e ,s o m e w h a t com­
p r e s s e d  c e p h a lo -c a u d a d ; labrum  w ith  m edian e m a rg in a tio n  b road  and deeft 
and w ith  m edian l o n g i t u d in a l  d e p r e s s io n ;a n te n n a e  d i s t i n c t l y  c o n ic a l ,  
w ith  f o u r  se g m e n ts ,se g m e n t 1 in c o m p le te ,s e g m e n t 2 u s u a l ly  com plete  
th o  red u ced  to  a  mere l i n e  on c e p h a l ic  p a r t ,s e g m e n t  3 narrow ed  on 
c e p h a l ic  p a r t ,  segm ent 4 s h o r t ,  c o n ic a l ,  o r  p e g - l i k e ; a n a l uropocls r a t h e r  
l a r g e ; u ro p o d s s e t i f e r o u s , s e t a e  4 -6  in  num ber as view ed from  l a t e r a l  
a s p e c tJ g la n d u b a e  s e s s i l e ; c u t i c l e  m ic r o s c o p ic a l ly  s p i n u l a t e ; s u r a n a l  
and sub ,anal lo b e s  w ith  num erous s e t a e ; l a r v a e  f r e e  l e a f - f e e d e r s .
• D iphadnus a p p e n d ic u la tu s  H a r t ig
L eng th  13 mm.;w id th  of head 1.35 mm.; body g r e e n ,v e n te r  g lo s s y  
w h i t e ; t e n t h  abdom inal te rgu m  n o t  m ark ed ;head  g r e e n is h  w h i te ,w i th  
b la c k i s h  brown s t r e a k  a lo n g  e p i c r a n i a l  stem  e x c e p t n e a r  th o  o c c ip u t  
and c o n t in u in g  to  th e  d o r s a l  tw o - th i r d s  o f f r o n t , v e r t e x  d o rsa d  o f 
each  o c e l l a r a  n o t  w |\ l t e / r e a c h in g  the. e p i c r a n i a l  s u t u r e }B urface  oi 
head w ith  m inu te  b ro w n ish  s p o ts ;  f io llew in g  pafcts or own: mand j. o le  s a t  
a p i c e s ,a n t e n n a e ,c e r v i c a l  s c l e r i t e s , c o x a e  a t  p ro x im a l t h i r d , t a r s a l  
c la w s ,a n d  s p i r a c l e s ; s e t a e  m inute w ith  c o n sp ic u o u s  c a l i c e s , b la c k is n ;  
g lan d u b ae  s m a l le r  a t  d i s t a l  end th a n  th e  c& lyx o f  s e t a ; u ro p od s on 
c e p h a l ic  and l a t e r a l  a s p e c ts  w ith  4 -6  s e t a e  and w ith  a s i n g l e  v e n t r a l  
g la n d u b a ;a n n u la t io n  1, ( 6 , 2 ) , ( 3 , 5 ) , 4 ; s u b s p i r a c u la r  lo b e  w ith  5-6 . 
s e ta e  and w i1 \tou t g lan d u b ae  5 s u rp e d a l  lo b e  w ith  ab o u t 4 s e t a e  and one 
s u b s e s s i l e  g la n d u b a ;o n  G o o s e b e r ry ;Y -1 5 8 ,-1 5 9 ,M -128.
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P r i s t i p h o r a  L a t r e i l l e
L arv ae  s m a l l ,g re e n ia h jb o d y  c y l i n d r i c a l ,u s u a l l y  s l i g h t l y  e n la rg e d  
a t  abdom inal segm en ts 5 - 6 , t a p e r in g  a t  each  e n d ; th o r a x  n o t  sw o lle n ; 
t e n t h  abdom inal te rgum  w ith o u t th e  P a ire d  c a u d a l p r o tu b e r a n c e s ; th i r d  
abdom inal te rgum  w ith  s i x  a n n u le t s ,a n n u le t s  2 ad 4 m ic ro s c o p ic a l ly  
s e t i^ e r o u s ,s f e ta e  som etim es o b s o l e t e ; a n n u le t  1 alw ays lo n g e s t  a d ian n u l 
l e t  3 o r  4 a lw ays t h e i s h o r t e s t ; s p i r a c l e s  u s u a l ly  w inged , c a u d a l w ing 
u s u a l ly  much s m a l le r  th a n  c e p h a l i c ; head marked u s u a l ly  w ith  b la c k is h  
o r b ro w n ish  s t r e a k  a lo n g  e p i c r a n i a l  stem , s u r f  ace wli.h m inute own 
s p o ts j la b ru m  w ith  d i s t i n c t  m esal e m a rg in a tlo n  and lo n g i t u d in a l  
d e p r e s s io n ; an te n n a e  c o n ic a l  o r  l im p e t - s h a p e d ,u s u a l ly  w itii i o a r  d i s ­
t i n c t  seg m en t; segmefc 1 alw ays 'm in u te ,in c o m p le te ,o n  c a u d a l s id e ,  
segm ent £ c o m p e le te ,b u t  u s u a l ly  n a rro w e r  on c e p h a l ic  s id e ,s e g m e n t  3 
u n ifo rm  in  le n g th ,s e g m e n t  4 s h o r t , c o n i c a l ; a n a l  u ro p o d s r a t h e r  con ­
sp ic u o u s  ; u ro p o d s u s u a l ly  g la b ro u s  and w ith  a  s in g le  v e n t r a l  g la n d u o a , 
i f  s e t i f 'e r o u s ,  s e ta e  m ic r o s c o p ic ,2 -4  in  num ber as view ed from  s id e ;  
g lad u b ae  s e s s i l e  o r  s t a l k e d ; c u t i c l e  m ic r o s c o p ic a l ly  s p l n l a t e , s u r a n a i  
and su b a n a l lo b e s  w ith  num erous s e t a e ; t e n t h  abdom inal te rg u i^ as  seen  
from  s id e  n o tc h e d  d o rsa d  o f s u r a n a i  l o b e ; f r e e  l e a f - f e e d e r s .
S p e c ie s  o f P r i s t i p h o r a
a . U ropods s e t i f e r o u s ; a n te n n a e  alw ays c o n ic a l ;h e a d  ax ways Wxtu a  
b row n ihh  s t r e a k  d o rsa d  o f each  o c e l l a r a ; s p i r a c l e s  alw ays w ith  c e p h a l­
ic  w ing d i s t i n c t l y  l a r g e r  th a n  c a u d a l w ln g ;s e ta e  w ith  e a l i c e s  s u r  
rounded  by m in u te  b ro w n ish  a re a s jg la n d u b a e  a lw ays s e s s i l e , som etim es
m ic ro s c o p ic » n e v e r  more th a n  o n e - h a l f  tn  d ia m e te r  &  e a l i c e s  of s e t a e .
f\
to. Q landubae m inu te  b u t d i s t i n c t , a b o u t  one t h i r d  *e l a r g e  an 
o a l l c e s  s e ta e  o r  m ic ro s c o p ic  in  s m a l le r  sp e c im e n s , 
a n n u l a t  io n  1, ( 5 ,6 )  , 2 , 5 / is u to s p i r a c u la r  a r e a  w ith  3 -4  s e t a e  
p e d a l  a r e a  w ith  3 -4  s e ta e ;u r o p o u s  w ith  2 -4  s e t a e  a s  v f r r t d
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from  s id e  j he ad l i g h t  b ro w n ish  g re e n , marked w ith  fuscous^, 
s t r e a k s  on b o th  s id e s  o f  e n t i r e  l e n g th  o f e p i c r a n i a l  stem , 
f r o n t  w ith  d o r s a l  tw o - th i r d  l i g h t  b ro w n ;fo llo w in g  p a r t s  
l i g h t  b ro w n :la b ru m ,a n te n n a e ,m a n d ib le s , c e r v i c a l  s c l e r i t e s ,  
t a r s a l  c la w s ,a n d  s p i r a c l e s ; body g r e e n is h ,c a u d a l  se g m e n ts , 
p in k is h  o r  b l u i s h ,d o r s a l  v e s s e l  d a rk  g re e n  w ith  d i s t i n c t  
f i n e  w h ite  l i n e  on ea ch  s id e ;o n  S a lix ;Y -1 4 3 -2 - f ,-1 5 5 ,M -9 $ .
L en g th . 14. mm.........................................m u * t~ l 'e ld tia e  . . a r l a t t .
bb. G landubae m i c r o s c o p i c ,d i f f i c u l t  to  d e t e c t .
c . Second a n n u le t  o f abdom inal segm en ts alw ays lo n g e r  th a n
e i t h e r  f i f t h  o r  s i x t h  a n n u le t ju ro p o d s  w ith  ab o u t two 
s e t a e  a s  view ed f(0|jfm s i d e ; subs p i  r a c u l a r  a r e a s  w ith  4 -5  
s e t a e , s u r p e d a l  a r e a s  w ith  4 s e t a e ; s im u la t io n  1 , ( 5 ,6 ) ,2 ,
4 , 3 ; on B ireh ;M -2 4 .........................................P r i s t i p h o r a  s p .1 .
c c . Second a n n u le t  o f  abdom inal segm en ts a lw ays s h o r t e r  th a n  
e i t h e r  a n n u le t  5 o r  6 ; u ro p o d s w ith  1-2 o r  2 -4  s e t a e  as 
view ed from  s i d e ; s u b s p i r a c u la r  a r e a s  w ith  fo u r  s e ta e ;o n  
A ld e r  o r  W illow .
d . U ropods w ith  1 -2  s e t a e  a s  view ed from  s i d e ; a n n u l a t i o n
1 ,2 , ( 4 , 5 , 6 ) , 3 ; s u rp e d a l  a r e a  w ith  3 -5  s e t a e j b ^ y  g re e n , 
c y l i n d r i c a l ; h e a d  p a le  b ro w n ish  g re e n ,m a rk e d  w ith  brown 
s t r e a k  a lo n g  e n t i r e  l e n g th  o f e p i c r a n i a l  s tem  anu. 
d o r s a l  tw o - th i r d s  of f r o n t  and v e r te x  n a rro w ly  d o rsa d
Of e a c h  o e e l l a r a ; f o l l o w i n g  p a r t s  b ro w n :a n te n n a e ,la b ru m , 
m a n d ib le s ,m a x i l la ry  p a l p i , c e r v i c a l  s c l e r i t e s , t a r s a l
c la w s , anu s p i r a c l e s ; a n te n n a e  c o n i c a l , segm ent 4 
c o n i c a l ; s p i r a c l e  w ith  c e p h a l ic  w ings d i s t i n c t l y  
th a n  c a u d a l ; s e t a e  w ith o u t brown a r e a s  su r ro u n d !  
e s ; g lan d u b ae  m in u te , s e s s i le ,m ic r o s c o p ic ; 'M - 74.
s h o r t ,
lo n g e r
ng c a l x C -
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d d . S im u la t io n  1 ,2 , 6 , 5 , 4 , 3 ;u ro p o d s  w ith  2 -4  s e ta e  as view ed
from  s id e j s u r p e d a l  a r e a s  w ith  3 -5  s e t a e ;o n  w ooly w illo w
M-90.......................................................P r i s t i p h o r a  s p .3 .
a a . U ropods g la b ro u s ;a n te n n a e  c o n ic a l  o r  l im p e t- s h a p e d ;h e a d  w ith  
o r  w ith o u t  a  d a rk  s t r e a k  d o rsa d  o f e a ch  o c e l l a r a ;  s p i r a c l e s  
w inged  o r  n o t  w in g e d , i f  w f w ings eu b e q u a l in  s i z e  oi 
c e p h a l ic  w ings l a r g e r  th a n  c a u d a l ; s e t a e  u s u a l ly  w ith  c a l i c e s  
su rro u n d e d  by m inu te  b u t d i s t i n c t  b ro w n ish  a r e a s ; g lan d u o ae  
s e s s i l e  o r  a ta lk e a ,s o m e tim e s  m ic ro s c o p ic , 
b . Head d i s t i n c t l y  and u n ifo rm ly  b r o w n is h ; s p i r a c le s  i n d i s t i n c t l y  
w in g e d ;a l l  s e t a e  v e n tra d  o f s u b d o r s a l  l i n e s  w ith  c a l l c e a  
su rro u n d e d  by m inu te  b ro w n ish  a r e a s ; a n te n n a e  c o n i c a l ; 
g lan d u b ae  su b e q u a l to  c a l l c e a  in  d ia m e te r ; a n n u la t io n  1 , r , 6 ,
2 , 3 , 4 ; on B irch ;M -1 3 2 .......................... P r i s t i p h o r a  S P . 4 .
bb . Head n e v e r  d i s t i n c t l y  and u n ifo rm ly  b ro w n ish .
c . Body on d o rso -m eso n  from  p ro th o r a x  to  f i f t h  abdom inal seg«  
ment w ith  a  d i s t i n c t  b l a c k i s h  l i n e ; s p i r a c l e s  w inged , 
c e p h a l ic  w ings u s u a l ly  l a r g e r  th a n  c a u d a l ; a l l  s e t a e  
v e n tra d  o f s u b d o rs a l  l i n e s  w ith  c a l i c e s  su rro u n d e d  by 
m inu te  b ro w n ish  a r e a s ; a n te n n a e  c o n i c a l ; g lan d u b ae  m in u te , 
ab o u t o n e - h a l f  as l a r g e  as c a l i c e s  in  d ia m e te r ; head  w ith  
d i s n t i n c t  l i n e  a lo n g  e p i c r a n i a l  s t e m ;v e r te x  w ith o u t a  
d a rk  s t r e a k  d o rsa d  of e a ch  o c e l l a r a ;  s im u la t io n  1, , > »  3>
4 ,6 )  o r  1 ,2 , ( 3 ,4 ,5 ,6 ) ; o n  P ru n u s ;Y r1 2 8 . ....................••
...................................... P r i s t i p h o r a  s p . 5 .
cc . Body on d o rso -m eso n  from  p ro th o r a x  t  f i f t h  ab ao m in a l 
segm ent w ith o u t a d i s t i n c t  b l a c k i s h  H u e .
d . Head e n t i r e l y  p a le  o r  l i g h t  brow n;v e r te x  w ith o u t  d a rk
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s tre a k , a lo n g  e p i c r a n i a l  s te m * an ten n ae  d i s t i n c t l y  
c o n i c a l ; s p i r a c l e s  w in g ed ,w in g s su b e q u a l in  s i z e ; a l l  
s e t a e  w ith  c a l i c e s  n e v e r  su rro u n d e d  by d i s t i n c t  
b ro w n ian  a r e a s jg la n d u b a e  p ro b a b ly  o b s o le te ,m ic ro s c o p ic !
an n u l a t  io n  ! , 5 , 6 ,2 ,3 ,4 ; o n  oak;M-PO................... j
............ ........................................................ P r i s t i p h o r a  s p .6 ,
dd . Head n e v e r  e n t i r e l y  p a le  o r  l i g h t  b ro w n ;v e r te x  a lw ays 
w ith  a d a rk  s t r e a k  a lo n g  e p i c r a n i a l  s tem ,so m e tim es 
i n d i s t i n c t  b u t n e v e r  e n t i r e l y  w a n tin g ,
e . . S p i r a c l e s  w in g e d ;a l l  s e t a e  v e n tra u  of s p i r a c u i a r  l i n e s  
w ith  c a l i c e s  su rro u n d e d  by d i s t i n c t  m inu te  b ro w n ish  
a r e a s  * a n te n n a e  a lw ays c o n i c a l ; v e r te x  w ith  o r  w ih to u t 
a  d a rk  s t r e a k  d b rsa d  of eac$  o c e l l a r a .
f .  S p i r a c le s  w ith  c e p h a l ic  w ings a lw ays l a r g e r  th a n
c a u d a l ; g lan d u b ae  alw ays s e s s i l e ; g l a n d a s  l i c r o s c o p i^  
d i f f i c u l t  to  d e t e c t ; a l l  s e ta e  on l a t u s  uorsau. oi 
s p i r a c u i a r  l i n e s  w ith  c a l i c e s  su rro u n d e d  o r  n o t  
su rrou inded  by d i s t i n c t  b ro w n ish  a r e a s ,
g. A ll s e t a e  on l a t u s  d o rsa d  of s p i r a c u i a r  l i n e s  w ith  
c a l i c e s  su rro u n d e d  by b ro w n ish  a r e a s ; v e r t e x  
d o rsa d  o f e a ch  o c e l l a r a  w ith  a b ro w n ish  s t r e a k ;  
a n n u la t io n  1 , ( 5 , 6 ) , 2 , 4 , 3 ; body g r e e n ; head m arked 
as in  P . b i v i t t a t a ; l e n g t h  of body 12-13 mm.;
on S a l i x ;M -?2........................sy n c h o p h an ta
gg. A ll  s e ta e  on l a t u s  d o rsa d  o f s p i r a c u i a r  l i n e s
v i t n  c a l i c e s  n o t  su rro u n d e d  by b ro w n ish  a r e a s ;  
v e r te x  d o rsa d  o f eacft o c e l l a r a  w ith o u t a  Drownio« 
streak ; a n n u la t io n  1 , ( 2 ,5 * 6 ) , 4 ,3 jbody e n la rg e d  
on abdom inal se  g j ^ t  5 - 6 ;g r e e n i s h ,d o r s a l  v e s s e l
d a rk  g ree n  w ith  w h ite  l i n e  on e a c h  s id e ;h e a d -  
g r e e n is h  w ith  b ro w n ish  s t r e a k s  a lo n g  e n t i r e  
l e n g th  o f e p i c r a n i a l  s te m ,e x p a n d in g  on th e  d o r ­
s a l  h a l f  o f  f r o n t ; v e r t e x  u n ifo rm ly  p a l e ; fo l lo w in g  
p a r t s  b row n: la b ru m ,m a n d ib le s , a n te n n a e , c e r v ic a l  
s o l e r i t e s , t a r s a l  c la w s ,a n d  s p i r a c le s ; a n te n n a e  
c o n ic a l ,s e g m e n t  4 e l o n g a t e , c o n i c a l ; on S p ir e a  
1 t i l ' o l i a  arid S. to m en to sa ;M -4 .
............................................................P r i s t i p h o r a  s p ,7 .  ;
f f .  S p i r a c le s  w ith  w ings su b e q u a l in  s i a e ; g lan a u b a e
s ta lk e d jg la n d o s  su b e q u a l in  d ia m e te r  to  c a l i c e s ;  
a l l  s e ta e  on l a t u s  d o rsa d  o f s p i r a e u l a r  l i n e s  
w ith  c a l i c e s  n o t  su rro u n d e d  by d i s t i n c t  b ro w n isn  
a r e a s .
g,. .V e r te x  w ith  a d i s t i n c t  d a rk  s t r e a k  d o rsa d  eacu  
o c e l l a r a ; a n n u l a t i o n  1 , 2 , ( 5 , 6 ) , 4 , 3 ; l e n g th  16-17 
mm.;dody c y l i n d r i c a l  i n c r e a s in g  in  s i s e  to  
abdom inal segm en ts 5 - 6 ,g r e e n ,d o r s a l  v e s s e l  d a rk  
g re e n  w ith  w h ite  /f i n e Jl i n e  on ea ch  s id e  of i t ,
. head g re e n , s l i g h t l y  b ro w n ish , w ith  fu sc o u s  s t r e a k s
fo l lo w in g  p a r t s  l i g h t  b ro w n 'd o r s a l  tw o - th i r d s  
fro n t, la b ru m ,m a x i l la ry  p a l p i  *hd g a l e * , l a b i a l  
p a l p i , and c e r v i c a l  s c l e r i t e s ; f o l lo w in g  p a r t s  
b row n: a n te n n a e , m a n d ib le s , s p i r a c l e s , g la r  n u o a e ,
■ and s e t a e ; an te n n a e  c o n i c a l , d i s t i n c t l y  w ith  fo u r
s e ta e ,s e g m e n t  4 c o n i c a l ; s p i r a c l e s  w ith  w in g s;
v e n t r a l  g l a n d s , I n ..i i i i t  su b equ a l) to  u ro p o d s ; v e b
g la n d o s  in  d ia m e te r  su b e q u a l to  o r  -Larger th a n  
c i l i c e s  of s e t a e ; s e t a e  lo c a te d  on dorsum  v ery
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m inute  ; on S p ire a jY , M- 14, -0 8 .
.....................................................b i v l t t a t a  N o rto n .
gg , V e rte x  w ith o u t  a d i s t i n c t  d a rk  s t r e a k  d o rsa d  o f
each  o c e l l a r a j a n n u l a t i o n  1 , 3 , 6 , 5 , 3 , 4 ; on
P o t e n t i l l a j M r l C l ........... P r i s t i p h o r a  s p .8 ,
e e . S p i r a c le s  n o t  w in g e d ;a l l  s e t a e  v e n tra d  of s p i r a c u l a r
l i n e s  w ith  c a l i c e s  n e v e r  su rro u n d e d  by d i s t i n c t  minute
b ro w n ish  a r e a s ; a n te n n a e  l im p e t- s h a p e d ,s e g m e n ts  i n -
d i s t i n g u i s h a b l l y  f u s e d ;v e r t e x  a lw ays w ith  a brown
s t r e a k  d o rsa d  o f each  o c e l la r a jg la n d u b a e  s e s s i l e ;
g la n d o s  m i c r o s c o p i c ,d i f f i c u l t  to  d e t e c t ; a n n u la t io n
1 ,(2  5 , 6 ) , ( 3 , 4 ) ; le n g th  l a - 13 mm.;body g r e e n ,w i th  *
b ro ad  d a rk  g re e n  d o r s a l  V esse l b o rd e re d  on ea cn  s iu e  
by a fine white l i n e ;  head g re e n s  in  browr^teae s t i f f , 
c o m p a ra tiv e ly  lo n g ,w i th o u t  brown a r e a s  su r ro u n d in g  
c a l i c e s ; o n  G-eum c a n a d e n s is ;Y - 2 13.
...........................................P r i s t i p h o r a  sp . 9 .
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Ly g ae on emat us Konow
L arv ae  m o d e ra te ly  l a r g e , l e n g t h  18-20 mm.; body c y l i n d r i c a l , t a p e r ­
in g  u n ifo rm ly  a r io s iI g n t ly  caudaci; th o ra x  n o t  sw o llen ;abdom en  n e v e r  
sw ollen*  d o r  sura g r a y is h  g re e n  and v e n te r  p a le  ; head sh in y  b la c k , on ly  
s l i g h t l y  n a r ro w e r  th a n  th o ra x J a n te n n a e  c o n i c a l , d i s t i n c t l y  w ith  fo u r  
seg m en ts ,seg m en t 1 m in u te ,M in u te , in c o m p le te ,a n d  w ith  s in g le  se n so ry  
p i t ,s e g m e n ts  2 and 3 n a rro w e r  on c e p h a l ic  p a r t  th a n  on c a u d a l p a r t ,  
segm ent 4 c o n ic a lJ la b ru m  w ith  m esal e m a rg in a tio n  sh a llo w  and b ro ad ; 
m a x il la e  w ith  g a le a  l a r g e r  th a n  l a b i a l  p a lp i ;m a x i l l a r y  p a l p i  w ith  
segm ent 2 t h r e e  t im e s  as lo n g  on l a t e r a l  m a r ig in  as on m e s a l ; th i r d  
abdom inal segm ent w ith  s i x  a n n u l e t s , a n n u le t  1 l a r g e s t , a n u i e t s  2 and 
4 s e t i f e r o u s >u ro p o d s w e ll d e v e lo p e d ,s e t i f e r o u s ,w i th  1-2 s e ta e  ano. 
s i n g l e  v e n t r a l  g la n d u b a ; g lan d u b ae  s e s s i l e  jg la n d o s  s m a l le r  th a n  caljcx 
o f s e t a ;  v e n t r a l  g la n d s  su b e q u a l^ o r  l a r g e r  th a n  u ropods in  si«-.e; 
s p i r a c l e s  n o t  w in g e d ; te n th  abdom inal te rgu m  a s  se en  in  p r o f i l e  n o t  
n o tc h e d  d o rs a d  o f s u r a n a l  lo b e  and w ith o u t  c a u d a l p a i r e d  p ro tu b e ra n c e s  
s e ta e  u s u a l ly  a r i s i n g  from  f le s h y  m o u n d -lik e  m in u te  p r o tu b e r a n c e s ;  
c u t i c l e  m ic r o s c o p ic a l ly  s p i n u l a t e ; f r e e  l e a l - f e e d e r .
Lygaeonem atus e r i c h s o n i  H a r t ig
L en g th  18-20 mm.; body g r e e n is h  g ra y  d o rsa d  o f s p i r a c u l a r  l i n e s ,  
v e n tra d  o f i t  opaque b l u i s h  w h ite ;so m ew h at s h in y ;h e a d  b la c k ; io i lo w in g  
p a r t s  fu sc o u s  to  b l a c k i s h : m o u th - p a r t s ,c e r v ic a l  a c l e r i t e s , f e m u r , t i b i a ,  
and c la w s ;fo l lo w in g  p a r t s  g r a y i s h ; s u r p e d a l  a r e a s ,c o x a  and t r o c h a n te r  
in  p a r t ,  swe .. l in g s  betw een  l e g s ,  and abdom inal s u rp e d a l  a r e a s  f a i n t l y ,  
an n u l a t io n  1 , 2 , 6 , ( 3 , 5 , 4 ) jg la n d o s  o n e -h a l f  as l a r g e  in  d ia m e te r  as  
c a l i c e s  o f a d je e n t  s e t a e ; s u rp e d a l  a r e a  on abdomen w ith  8 -10  s e t a e
and two g la n d u b a e ;s u o s p ira c iu l a r  ai?ea w ith  6 -7  s e t a e ,u s u a l l y  w ith o u t
glandubaejcuticl© " d is t in c t  m ic ro s c o p ic  b ro w n ish  s p in u la e jo n  - a r c t ;  
Y -162,M ~1 0 5 ,-1 6 5 .
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E achynem atus Konow
L»arvae m o d e ra te ly  l a r g e ; l e n g t h  15-23 mm. ;body c y l i n d r i c a l , t a p e r ­
in g  u n ifo rm ly  and d i s t i n c t l y  c a u d a d ; th o ra x  r a r e l y  and abdomen n e v e r  
s w o l l e n ; th i r d  abdom inal segm ent w ith  s i x  a n n u le t s ,a n n u le t s  2 and 4 
i e t im o r o u s ,a n n u le t  1 l o n g e s t , a i t  4 u s u a l ly  s h o r e s t ; t e n t h  abdominal 
tergum  w ith o u t a p a i r  o f c a u d a l p r o tu b e r a n c e ; and w ith o u t a n o tc h  
d o rsa d  o f s u r a n a l  lo b e  a s  seem in  p r o f i l e ; t h e  tergum  som etim es p ro d u c ­
ed d i s t i n c t l y  caudad  and p o in te d ; s u r a n a l  and su b a n a l lo b e s  w ith  
num erous s e ta e ;h e a d  b ro w n ish  o r  g re e n is h ,s o m e tim e s  w ith  fu sc o u s  
s tre a k , a lo n g  e p i c r a n i a l  stem , sem i g lo b o s e , su b e q u a l in  w id th  to  o r on ly  
s l i g h t l y  n a rro w e r  th a n  th o ra x ; la b ru m  w ith .m e d ia n  l o n g i t u d i n a l  d e p r e s ­
s io n ,  c e p h a l ic  e m a rg in a tio n  s h a l lo w ; m a x il la e  w ith  g a le a  a ways l a r g e r  
th a n  l a b i a l  p a lp i ,s o m e tim e s  more th a n  tw ic e  as l a r g e ; an te n n a e  wiou 
fo u r  s e g m e n t s , f l a t t e n e d ,n e v e r  d i s t i n c t l y  c o n ic a l ,s e g m e n t  1 u s u a l ly  
m in u te ,in c o m p le te ,s e g m e n ts  2 and 5 w ith  c e p h a l ic  p a r t s  d i s t i n c t l y  
red u ced  to  mere l in e s ,s o m e t im e s  a l l  fo u r  segm en ts fu s e d ;u ro p o u s  
a lw ays s e t i f e r o u s ,w i t h  8-11 s e ta e  on c e p h a l ic  a n c jf la te ra l a s p e c t s  and 
a s in g le  v e n t r a l  g la n d u b a jg la n d u b a e  c o n s p i c u o u s ,c y l in d r - - c o n ic a l , 
a t  l e a s t  tw ic e  as lo n g  as v id e  a t  p ro x im a l e n d ; s p i r a c l e s  u s u a l ly  h o t 
w inged , i f  w inged , r a t h e r  i n d i s t i n c t l y ; s e ta e  s t i x x ,  0
f le s h y  m ourd-lika m in u te  t u b e r c l e s  J in  y o unger sp ec im ens t h i r a  ao u - 
lo m in a l se g  ren t w ith  f i v e  a n n u le t s ,  a n n u le t  1 ,2 , and 3 w ith  s t i f f  brown 
s e ta e ,g la n d u b a e  o b s o l e t e ; c u t i c l e  m ic r o s c o p ic a l ly  s p i n u l a t e ; l a r v a e  
u s u a l ly  fe e d  upon g r a s s e s .
The g e n e r ic  d e s c r i p t i o n  g iv e  - 1 ised  upon t i  ~
| f l e d  and s e v e r a l  u n i d e n t i f i e d  s p e c ie s .  The known s p e c ie s  can  be
s e p a r a te d  f o l l o w : -
a . Head w ith  n a rro w  fu sc o u s  o r
stem  add v e r t i c a l  fu r r o w s ; t e n th  abdom inal te rgu m  w itn  a
gxac i s h  s t r e a k  a lo n g  e p i c r a n i a l
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b ro ad  fu sc o u s  s t r e a k  on th e  meson and th e  c a u d a l m argin 
p ro d u ced  d i s t i n c t l y  caudad  and b lu n t l y  p o in te d ,w i th  many 
c o n sp ic u o u s  g la n d u b a e >a n te n n a e  w ith  fo u r  s e g  e n ts  fu se d  
t o g e t h e r ; annu l a t io n  (2,  1 ) , 6 , ( 3 , 4 , 5 ) juropo& s w ith  7 -j  s e ta e  
on c e p h a l ic  and 1 s e t a  on l a t e r a l  a s p e c t  j s u b e p i r a c u la r  
lo b e  w ith  5 -6  s e ta e  and 1-2 g la n d u b a e ; s u rp e d a l  lo b e  w ith  5 -7  
s e t a e  add 1-3 g lan d u b ae ;b o d y  on d o r s o - l a t e r a l  l i n e s  w ith  
n a r r o w ,  fu s c o u s , i n t e r r u p t e d , l o n g i t u d i n a l  b an d s ;h e a d  as wide 
a s  t h o r a x ; l e n g th  20 mm.;w id th  of h e a d ,2 mm.;on C arex ;Y -150 .
............................................... ..............................s u b a lb a tu s  N orto n .
a . Head w ith o u t narrow  b la c k i s h  s t r e a k  a lo n g  e p i c r a n i a l  stem  and 
v e r t i c a l  f u r r o w s ; t e n th  abdom inal te rgu m  w ith o u t  a b ro ad  
fu sc o u s  s t r e a k  on th e  m e so n ,th e  c a u d a l m arg in  o n ly  s l i g h t l y  
p ro d u ced  cau d ad , ro u n d e d ;w ith  many guano.ubae; an te n n a e  w ith  
fo u r  segm en ts n o t  fu se d  to g e th e r  j a n p u la t io n  ( 1,2 ,<■ , o , { j , —, ) >
u ro p od s w ith  ab o u t te n  s e t a e  on c e p h a l ic  and one s e t a  on 
l a t e r a l  a s p e c t ; s u b s p i r a c u la r  lo b e  w ith  ab o u t s i x  s e t a e  and 
a s in g le  g la n d u b a ; s u rp e d a l  lo b e  w ith  s i x  s e t a e  and th r e e  
g la n d u b a e ;h e a d  as w ide a s  th o r a x ; l e n g th  o f body 16 mm.;
w id th  o f head  1 .6  mm.;on C arex ;Y -1 7 7 .
................................................ .... r e p e r tu s  . l a c d i l l i v r a y .
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Nematus P a n z e r •
L arv ae  s m a l l , l e n g th  ab o u t 10 mm. ; body c y l in d r i c a l ,u n i f o r m  in  
[d ia m e te r  th r u o u t  th e  e n t i r e  l e n g th ,e x c e p t  a t  th e  c a u d a l en d ,w h ere  i t  
i s  t a p e r i n g ,d u l l  g r e e n ,a p p a r e n t ly  g l a b r o u s ; a n n u la t io n  i n d i s t i n c t ;  
t h i r d  abdom inal segm ent w ith  s i x  a n n u le t s ,a n n u le t s  g la b ro u s ,fo rm u la :  
1 , 5 , 2 , 6 , 3 , 4 ; t h o r a c i c  le g s  no rm al in  fo rm ;co x a  u s u a l ly  fu sc o u s  on 
p ro x im a l h a l f  * u ro p od s s m a l l ,d im is h in g  in  s i z e  g r a d u a l ly  on th e  cau d a l 
s e g m e n ts ,n o t s e t l f e r o u s ; v e n t r a l  g la n d s  su b e q u a l in  s i z e  to  u ro p o d s ; 
t e n th  abdom inal tergum  w ith o u t a p a i r  o f c a p d a l p r o tu b e r a n c e s ,w i th  a 
n o tc h  d o rd ad  o f s u ra n a l  lo b e  as se en  in  p r o f i l e , c a u d a l  m arg in  t r u n ­
c a te  o r  s l i g h t l y  e ra a rg in a te  on th e  m eso n ,n o t p ro d u c e d ;s u r a n a l  lo b e  
w ith  s e v e r a l  m in u te  s e t a e  on Mental a s p e c t ; su b a n a l lo b e  w ith  m o d e ra te ! 
ly  num erous m inu te  s e t a e ; abdom enrw ith  l a t e r a l  lo b e s  In c o n s p ic u o u s ly  
sw o lle n ;h e a d  c i r c u l a r  in  o u t l in e ,r o u n d e d  in  p r o f i l e  on d o r s a l  h a l f ,  
f r o n t  f l a t t e n e d ; v e n t r a l  h a l f  of head  w ith  s e v e r a l  lo n g e r  end l a r g e r  
s e t a e j d o r s a l  h a l f  n e a r ly  g lab ro lks o r  w ith  m ic ro s c o p ic  s e t a e  v e r te x  
u s u a l ly  w ith  a fu sc o u s  s t r e a k  caudad and d o rsa d  of e a ch  o e e l l a r a ;  
an d ten n ae  fo u r - s e g m e n te d ,s u b c o n ic a l  o r  su b lim p e t-sh a p e d ,so m e tim e s  
in  p a r t  fu se d ;se g m e n t 1 m in u te ,se g m e n ts  2 and 5 re d u c e d  to  mere l i n e  
on c e p h a l ic  a s p e c t ,  segm ent 4- m in u te , s u b c o n ic a l ; m o u th -p a r ts  and c e r ­
v i c a l  s c i e r i t e s  fu sc o u s  to  b l a c k i s h ;m a x i l l a r y  p a l p i  w ith  two d i s t a l  
segm ents d i s t i n c t l y  s m a l le r  th a n  segm ent 2 , w hich  i s  som etim es lo n g e r  
th a n  a l l  o th e r  s e g m e n t^ to g e th e r i g a le a  l a r g e r  th a n  1 u b ia l  p a lp u s ; 
s e r a c o s  d i s t i n c t ,  c i r c u l a r ; s u b s p i r a c u l a r  in d  s u rp e d a l  lo o e s  w itu  
few m ic ro s c o p ic  s e ta e ;g la n d u b a e  p ro b a b ly  m ic ro s c o p ic ,u s u a l  y o j * ' 
s p i r a c l e s  u s u a l ly  w in g e d ;c u t ic le  m ic r o s c o p ic a l ly  s p i n u l a t e ; f r e e  
l e a f - f e e d e r s .
S p e c ie s  o f  N em atus
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a . V e rte x  w ith  a fu sc o u s  s t r e a k  caudad and d o rsa d  o f each  o c e l la r a ;  
m a x i l la r y  p a l p i  w ith  segment:. S s h o r t e r  th an  a l l  o th e r  
segm ents to g e th e r .
b . V e rte x  w ith  fu sc o u s  s tre a m s  e x te n d in g  d o rsa d  o f v e r t i c a l
fu r r o w s ; an te n n a e  w ith  a l l  segm en ts fu se d  and n e a r ly  com­
p l e t e l y  f i l l i n g  a n t a f o s s a ; s p i r a c l e s  d i s t i n c t l y  w in g e d ;te n th  
abdom inal te rgu m  w ith  c a u d a l m arg in  s h a l lo w ly  em a rg in a te  on 
th e  m eson;head  w ith  dbrsa.1  h a l f  e n t i r e l y  g la b r o u s ; l e n g th  
11 mm. ; on oak;M -21...................................... . . . c h l o r e u s  N o rto n .
bb. V e rte x  w ith  fu sc o u s  s t r e a k s  n o t  e x te n d in g  d o rs a d  o f v e r t i c a l
n o tfu r r o w s ; a n te n n a e  w ith  a l l  s e g m e n ts ^ d is t in c t  out n o t  n e a r ly  
c o m p le te ly  f i l l i n g  a n t a f o s s a ; s p i r a c l e s  n o t  d i s t i n c t l y  
w in g e d ; t e n t h  abdom inal feergum w ith  c a u d a l m arg in  n o t 
e m a rg in a te  on th e  m eson;head  w ith  d o r s a l  h a l f  n o t  g la b ro u s  
b u t  s p a r s e ly  s e t l f e r o u s j l e n g t h  9 mm.;Y-153.
....................................................................................... Nem atus s p . 1.
a a . V e rte x  w ith o u t a fu sc o u s  s t r e a k  caudad aixd d o rsa d  oj eacn
o c e l l a r a ; m a x i l la r y  p a l p i  w ith  segm ent 2 s l i g h t l y  lo n g e r  th a n  
a l l  o th e r  segm ents t o g e t h e r ; ^ n ten n ae  w ith  f o u r  d i s t i n c t  
se g m e n ts ; s p ir a c l& s  w in g e d ;le n g th  10 .5  mm.;on oak;M-<-;.
..........................  .N em atus
149C roesu s L each
L arv ae  m o d e ra te ly  la rge ,"body  c y l i n d r i c a l ^ t a p e r i n g  caudad on 
abdom inal segm ents 7 -1 0  and a l s o  a t  c e p h a l ic  end a t  p ro th o ra x ;se g m e n t 
a t  io n  d i s t i n c t ; a n n u la t io n  i n d i s t i n c t ; t h i r d  abdom inal segm ent w ith  
fo u r  o r  s i x  a n n u le t s ,a n n u le t s  2 and 3 s e t i f e r o u s ; t e n t h  abdom inal 
itergura w ith  a p a i r  o f l o w ,c o n ic a l ,b lu n t ly  ro u n d e d ,c a u d a l p r o tu b e r ­
a n c e s ,.u s u a l ly  a s  w ide a s  o r  w id e r  th a n  h ig h ;h e a d  f l a t t e n e d  on f r o n t ,  
ro u n d e d ,s h in y  b l a c k ; a n te n n a e  d i s t i n c t l y  c o n ic a l  w ith  fo u r  seg m en ts; 
segm ent 1 in c o m p le te , th r e e  tim e s  a s  lo n g  as  w id e ,seg m en ts  2 and 3 
u s u a l ly  co m p le te  and n o t  red u ced  to  le re  l i n e s  on th e  c e p h a l ic  a s p e c t  
segment 4 p e g - l i k e ,b l u n t l y  p o in te d , lo n g e r  th a n  w ide a t  p ro x im a l end ; 
m a x i l la ry  p a lp i  w ith  segueA t 1 ,3  and 4 su b e q u a l in  le n g th ,s e g m e n t  2 
| tw ic e  as lo n g  as segm ent 1ju ro p o d s  s e t i f e r o u s j s p i r a c l e s  n o t w inged, 
i n d i s t i n c t l y  c o lo r e d ; gl& ndubae s u b s e s s i i e  o r  w ith  a s h o r t  s ta in .,  very  
w ide in  d ia m e te r ,m o re  th a n  th r e e  tim e s  th e  d ia m e te r  o f s h a f t  o f s e ta e  
m ax aco lia  d e v e lo p e d  in to  a d i s t i n c t  t r i a n g u l a r  s w e l l in g  d o rs -c a u d a d  
of c a rd o , and co v e red  'w ith  d a rk  s p in u la e ,
C roesus l a t i t a r s u s  N orto n
L en g th  25 mm,; a n n u la t io n  3 ,2 ,1 ,4  o r  2 , 1 , 5 , 3 , 4 ju ro p o d s w ith
4 -5  s e t a e  and s in g l e  g lan d u b a  as view ed from  s in e ,n o  m a rk in g s ; t e n th  
abdom inal tergurn  w ith  d a rk  c o lo re d  a r e a  c o n tig u o u s  w ith  c o n c o lo ro u s  
s u r a n a l  p r o tu b e r a n c e s ; s u r a n a l  and su b a n a l lo b e s  w ith  num erous s e t a e ,  
i n c r e a s in g  in  l e n g th  away from  th e  an u s ;b o d y  y e llo w ih h  g ree n  o r 
b ro w n is h ,w ith  c o lo re d  p a tc h e s  on s u b s p i r a e u la r  and s u r p e d a l  a r e a s  
and on s u b d o rs a l  l i n e  from  m eat)thorax  to  n i n t h  abdom inal segm en t; 
abdom ial segm ents 2 -8  on v en tro -m eso n  w ith  a  l a r g e  c o lo re d  p a t c h ; in  
younger s ta g e s  body fu sc o u s  w ith  l i t t l e  o r no d i s t i n c t l y  d e l im i te d  
c o lo re d  p a t c h e s ; M -1, -2 6 , -5 0 , ~5 1, “48•
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Amauronematus Konow
L arv ae  sm a ll  to  m o d e ra te ly  la r g e ;b o d y  c y l i n d r i c a l , o f t e n  ta p e r in g
d i s t i n c t l y  c a u d a d j la tu s  w ith  s u b s p i r a c u la r  ana s u rp e d a l  a r e a s  c o lo re d
or w ith  n u m e ro u s ,m in u te ,c o lo re d  s p o t s ; head b la c k is h ,b r o w n is h ,o r  t h i r dg re e n is h ;a b d o m in a l segm ent w ith  f i v e  a n n u le t s ,a n n u le t s  2 and 3 o r 2 
and 4 s e t i f e r o u s ; te n th 'a b d o m in a l  te rg u m  w ith  o r  w ith o u t  th e  c a u d a l 
p a i r e d  p ro tu b e r a n c e s ; body s e ta e  much lo n g e r  o r  s h o r t e r  th a n  th e  
l e n g th  o f s p i r a c le s ju r o p o d s  w ith  2 -3  o r  3 -5  s e ta e  a^Viewed from  s id e ;  
s p i r a c l e s  n o t  w in g e d ;la rv a e  f r e e  le a f - f e e tk e r a .
The l a r v a l  s ta g e s  o f  f iv e  s p e c ie s  o f Amauronem atus have been  
d e s c r ib e d  by D yar. Of t h e s e , l a r v a e  of lu te o te r g u m ,d y a r l ,o r e g o n e n s i s ,  
and s i m i l i s  have n o t  been a v a i l a b le  f o r  s tu d y ,b u t  a c c o rd in g  to  L yar s 
d e s c r i p t i o n s , th e  l a s t  th r e e  a p p a r e n t ly  la n k  tn e  c a u d a l p a i r e d  p ro  
tu b e r a n c e s .  I have a l a r g e  number o f l a r v a e  c o l l e c t e d  on w illow  oy 
D r.M acG -illiv ray  w hich  a l s o  la c k  th e  p a i r e d  c a u d a l p ro tu b e ra n c e s  and 
p ro b a b ly  b e lo n g  to  t h i s  g en u s. The s p e c ie s  cap  be s e p a r a te d  as  f o l ­
low s : -
a . T en th  abdom inal segm ent w ith  th e  p a i r e d  c a u d a l p ro tu b e ra n c e s .
b . Abdomen on v en tro -m eso n  w ith  a row o f b ia c k is n  s p o t s ; t n e
c a u d a l p a i r e d  p ro tu b e ra n c e s  and head  b l a c k i s h ; g r e g a r e o u s ;
on A ld e r ....................................................... . lu te o te rg u m  N o rto n .
bb. Abdomen on v en tro -m eso n  w ith o u t a row o f b la c k i s h  s p o ts ;
p a i r e d  c a u d a l p ro tu b e ra n c e s  and head  n o t  o laC iiian  out P ^ e >
s o l i t a r y ; on A z a le a ................... . a z tu e a e  m arie  h .,
T en th  abdom inal seg m % t w ith o u t th e  p a i r e d  c a u d a l p ro tu a e ro n c e s  
b. M ature and y o un g er la r v a e  b o th  w ith  a n te n n a e  f l a t t e n e d  and 
t h e i r  segm ents fu se d  in  p a r t , w i t h  no a i s c e r n iD le  o r  very 
l im i t e d  a n ta c o r ia ;y o u n g e r  la rv aeC  14 mm. o r  l e s s /  
a n n u le ts  1 ,2  and 4 s e t i f e r o u s ; a n n u le ts  2 and 4 w ith  t r a n s -
3.3, •
151v e rs e  row o f w a rty  p ro tu b e ra n c e s  b e a r in g  P o r  th r e e  s t i f f
s t o u t  s e t a e ; o ld e r  l a r v a e ( 14 ram.or m o re )w ith o u t num erous 
b ro w n ish  s p o ts  on dorsum  and l a t u s  and w ith o u t b ro w n ish  
i n t e r r u p t e d  and d i f f u s e  d o rso -m e sa l and d o r s o - l a t e r a l  
l i n e s ; o n  sw eet fe rn ;M -8 5 .
................. ................................... .. ................... AmauroneraAfcus sp . 1.
. M ature l a r v a e  w ith  a n te n n a e  w ith  a l l  segm ents d i s t i n c t l y
s e p a r a te d - w i th  d i s t i n c t  a n ta c o r ia ;y o u n g  l a r v a e  w ith .a n te n n a
l i n e  th o s e  o f p re c e e d in g  sp e c ie s{ y o u n g e r  l a r v a e (14 ram.or
l e a s )  w ith  an n u l el: 1,2, and 4 s e t i f e r o u s ;  a n n u le t s  2 and 4A *
w ith o u t t r a n s v e r s e  row o f  w a rty  p ro tu b e ra n c e s  R e a r in g  two 
o r  th r e e  s t i f f  s t o u t  s e t a e ,b u t  s e ta e  m in u te  and a r ra n g e d  
s in g ly { o ld e r  l a r v a e ( 14 ram. o r  m o re )w ith  num erous b ro w n ish  
s p o ts  on dorsum  and l a t u s  and w ith  b r o w n is h , in t e r r u p te d ,  
d i f f u s e  d o rso -m e s a l  and d o r s o - l a t e r a l  l i n e s ; o n  wi.Llow;M -10. 
#  ^ # a  ^ t # ......................................., ........... v iren c lu s M a c G il l iv ra y .
A n o th e r s p e c ie s  w hich  re se m b le s  th e  p re c e e d in g  v ery  c lo s e ly  
and d i f f i c u l t  to  d i s t i n g u i s h  e x c e p t th e  c o lo re d  s p o ts  
mort^or l e s s  d a r k e r  and s l i g h t l y  more numero a ; x - . 1 - .
e .......................v e scu s  M a c G ill iv ra y .
M icronem atus Konow
L arv ae  s m a l l } body s u 'd c y l i n d r i c a l ,  t  e p e r in g  a t  b o th  e n d s ; ae so th o ­
r a x  d i s t i n c t l y  and m e ta th o ra x  s l i g h t l y  s w o l l e n ; l a t e r a l  lo b e s  prom iner! 
and sw o llen '; s e g m e n ta tio n  d i s t i n c t ; s im u la t io n  i n d i s t i n c t ; t h i r d  abd ­
om inal segm ent w ith  f iv e  a n n u le t s ,a n n u le t s  2 and 3 s e t i f e r o u s { t h o r a c ­
i c  l e g s  s p re a d in g  l a t e r  a b n o rm a l  in  fo rm ;u ro p o d s  s e t i f  ro u s , norm al 
in  fo rm ,e x c e p t th e  a n a l  p a i r  red u ced  in  s i& e ,o n e - h a l f  a s  la r g e  as  
th e  o th e r  p a i r s ; t e n t h  abdom inal te rgu m  w ith o u t th e  p a i r d d  cau d a l 
p r o tu b e r a n c e s ; head c i r c u l a r , s m a l l e r  th a n  th o r a x  in  w id th  and h e ig h t ,  
f r o n t  f l a t t e n e d ;a n te n n a e  a p p a re n t ly  w ith  fo u r  s e g m e n t s , f l a t t e n e d ,a l l  
segm ets fu se d  t o g e t h e r ; v e n t r a l  g la n d s  v e ry  l a r g e ; s e t a e  s p a r s e ,v e r y  
l o n g ; s p i r a c l e s  n o t  w in g e d ;s u ra n a l  and su b a n a l lo b e s  m u l t i s e t i f e r o u s ; 
g lan d u b ae  s u b s e s s l l e ; f r e e  l e a f - f e e d e r s .
Konow in  1905 l i s t e d  th r e e  s p e c ie s  o f M ic ro n e m a tu s ,a b b re v ia tu s , 
c a l i f  o m ic u s ,  and m onogyniae. The second  s p e c ie s  p r o p e r ly  belongs, 
to  D iphadnus. Of th e  two re m a in s  s p e c ie s ,M .a b b r e v ia tu s  was r e c o g n is ­
ed in  th e  l a r b a l  s ta g e s  a lo n g  tim e  ago by V o lle n h o v e n (1868). T h is  
genus i s  E uropean  and i s  r e p r e s e n te d  in  W orth A m erica by a s in g le  
sp e c ie s ,M ic ro n e m a tu s  g r e g a r iu s  ( M a r l a t t ) . T h a t t h i s  s p e c ie s  does 
n o t  b e lo n g  to  Pachynem atus can be r e a d i l y  se en  from  th e  s t r u c t u r e  and 
b i o l o g i c a l  c h a r a c te r s  o f  th e  l a r v a e  a s  was s u g g e s te d  by D y a r(l8 9 7 )
in  h is  o r i g i n a l  d e s c r i p t i o n  o f th e  im m ature s t a g e s .  The f a c t  t h a tand
th e  la r v a e  p o s s e s s  f iv e  a n n u le ts  in s te a d  of s i x  ad  t h a t  a n a l  u ro p od s 
a r e  v e ry  much re d u c ed  in  siz .e  and t h a t  th e y  fe e d  on w illo w  in s te a d  
o f g r a s s e s  would s e p a r a te  t h i s  s p e c ie s  from  a l l  o th e r  known s p e c ie s  
o f P ach y n em atu s. On th e  o th e r  hand i t  h as  c e r t a i n  c h a r a c te r s  in  
common w ith  M icronem atus a b b r e v ia tu s  as re c o rd e d  by V o lien h o v en ,
S in ce  t h i s  s p e c ie s  can n o t  be r e f e r e d  to  Pachynem atus o r  to  any o th e r  
known A m erican g en u s , and s in c e  i t  has c h a r a c te r s  w h ich u a re  p e c u l i a r
153to  M ic ro n eraa tu s,an d  s in c e  th e  a d u l t , a c c o rd in g  to  A shm ead(1 8 9 8 ),w ould
p la c e  i t  in  t h i s  g e n u s , t h i s  s p e c ie s  i s  c o n s id e re d  a s  b e lo n g in g  to  
I lic ro n e m a tu s . I f  f u tu r e  s tu d y  sh o u ld  p ro v e  t h i s  p o s i t i o n  u n d e s i r a b le
a new genus sh o u ld  be e r e c te d .
M icronem atus g r e g a r io u s  ( M a r la t t )
L eng th  \2 ram.; body s h i n y , t r a n s v e r s e ,y e l  ow lsh  w h i t e ; a l im e n ta ry  
c a n a l show ing t h r u  a s  g reen  tu b e ;h e a d  p a le  t e s t a c e o u s ,w i th  a b ro ad  
b la c k is h  band a c r o s s  th e  f r o n t  betw een  o c e l l a r a e  and a n arro w  band 
d o rsa d  o f each  o c e l l a r a  to  and a lo n g  v e r t i c a l  fu r ro w ;m o u th -p a r ts ,  c e r ­
v i c a l  a c l e r i t e s , a n d  le g s  e x c e p t c o r ia e  b ro w n ish ;a b d o m in a l segm ents 
1-8 w ith  p o s t s p i r a c u l a r  and s u b s p i r a c u la r  a r e a s  sw o llen ,m o u n d -1 ik e  
and t i n t e d  fu sc o u s ;a b d o m in a l segm en ts 2 -7  w ith  c o lo re d  p o s t s p i r a c u l a r  
a r e a s  l a r g e r  th a n  s u b s p i r a c u la r  a r e a s ; t h o s e  on seg m en ts 1 and 8 much 
| s m a l l e r ; t h o r a c i c  segm en ts w ith  two c o lo re d  p a tc h e s  oh l& tu s ,o n e  
l a r g e r  and m o re .1 v e n tra d  th a n  th e  o th e r ju ro p o d s  w ith  ab o u t two s e ta e  or 
th e  c e p h a l o - l a t e r a l  a s p e c t* v e n t r a l  g la n d s  n e a r ly  th r e e  tim e s  a s  la r g e  
as u r o p o d s ;s e ta e  s l e n d e r , a t  l e a s t  tw ic e  as lo n g  as s p i r a c l e s ; s p ir a c le ?  
n o t w in g ed ; s u b s p i r a c u la r  a r e a  w ith  two s e t a e  and s i n g l e  g la n d u b a , 
p e d a l a r e a  w ith  3 -4  s e t a e  arid s in g l e  g la n d u b a ; la r v a e  g r e g a r e o u s ; on
S a lix jY .
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154-P te r o n id e a  Rohwer •
L a rv ae  sm a ll to  m o d e ra te ly  l a r g e  jg r e e n is h ,  o f te n  s p o t te d  o r  banded 
t r a n s v e r s e ly  o r  l o n g i t u d i n a l l y ; body c y l i n d r i c a l , s l e n d e r ,u n i f o r m l y
ta p e r in g  c a u d a d /r a r e ly ]  th o rax r c o n s p ic u o u s ly  sw o lle n ;h e a d  and tru n k  
s e t i f e r o u s ,o f t e n  t u b e r e a l a t e ; head b la c k is h ,b r o w n is h ,o r  g r e e n is h ;  
[an ten n ae  w ith  fo u r  se g m en ts ,so m etim e s  w ith  segm en ts in  p a r t  fu se d , 
c o n ic a l ,  s u b c o n ic a l ,  o r  f l a t t e n e d ; th i r d ,  abdom inal segm ent w ith  4 -6  
a n n u le ts ,m o re  commonly 5 - 6 , a n n u le t s  2 and 4 , r a r e l y  1 ,2 ,.and 3 s e t i ­
f e r o u s ;  t e n t h  abdom inal te rgu ra  w ith  a p a i r  o f  sm a ll b u t d i s t i n c t  
;s u r a n a l  c a u d a l p r o t u b e r a n c e s , i f  w ith o u t,b o d y  sw o llen  on th o r a x ,p r o - ,  
tu b e ra n c e s  p o i n t e d ,b l u n t l y  r o u n d e d , t r u n c a te ,o r  sw o lle n  a t  d i s t a l  end; 
u ropods s e t i f e r o u s , s e t a e  few in  nu m b er; s p i r a c l e s  w inged o r unw inged; 
g lan d u b ae  s u b s e s s i l e  o r  o b s o le t e ; l e a f - f e e d e r s ,s o m e t im e s  g re g a re o u s .
The genus P te r o n id e a  i s  r i c h  in  num ber o f s p e c ie s .  The a u th o r  
has exam ined a l a r g e  num ber o f sp ec im ens r e p r e s e n t in g  a t  .Least 
t h i r t y  s p e c ie s  in c lu d in g  much b re d  m a te r i a l  and h as  p re p a re d  a synop­
t i c  t a b l e  f o r  d i f f e r e n t i a t i n g  them . The t a b l e  and d e s c r ip t i o n  o f th e  
la r v a e  o f th e s e  s p e c ie s  a r e  r e t a i n e d  f o r  f u tu r e  p u b l i c a t i o n .  I t  may 
[be s t a t e d  h e re  t h a t  P te r o n id e a  to g e th e r  w i th  few a l l i e d  g e n e ra  i s  
r e a d i l y  s e p a r a te d  from  a l l  o th e r  T e n th re d in id a e  by th e  p re se n c e  
o f a p a i r  o f s u r a n a l  c a u d a l p ro tu b e ra n c e s  on th e  l a t e r a l  of
th e  c a u d a l m arg in  o f th e  u l t im a te  te rgu m : P te r o n id e a  th o r a c ic a
[H a rr in g to n  i s  u n iq u e  in  la c k in g  th e  c a u d a l p a i r e d  p ro tu b e ra n c e s  ou t 
t h i s  s p e c ie s  i s  e a s i l y  d i s t i n g u i s h e d  by i t s  c h a r a c t e r i s t i c  somewhat 
e lo n g a te  t a d p o l e - l i k e  body and a l s o  by i t s  w h ite  head  and body and 
i t s  s p re a d in g  l e g s .  The c o lo r  and c o lo r a t io n  to g e th e r  i t h  trie  
p re s e n c e  o f s e t i f e r o u s  t u b e r c l e s  and t h e i r  a rran g em e n t a r e  u s e f u l  in  
[ s e p a r a te in g  s p e c ie s .
P o n ta n ia  Costa. 165
L arvae s m a l l ,w h i t i s h  o r  g r e e n i s h ,u s u a l ly  10-15 mm. l a  le n g th ;  
g a l l-m a k e rs  o r  l e a f - e d g e - r o l  l e r s jb o d y  c y l i n d r i c a l , t h o r a x  u s u a l ly  n o t  
s w o l le n ; te n th  abdom inal te rgu m  u s u a l ly  w ith  a  p a i r  o f s u r a n a l  p ro ­
tu b e r a n c e s ; when th e  p a i r e d  c a u d a l p ro tu b e ra n c e s  a re  norm al in  p o s i t i a  
n e a r  th e  l a t e r a l  end o f c a u d a l m arg in  o f th e  s e g m e n t,th e  te rgum  u s a -  
a l l y  w ith  p a i r e d  b l-ac k ish  o r  b ro w n ish  m a rk in g s ; c a u d a l p ro tu b e ra n c e s  
som etim es v e ry  m inu te  and b o rne  on th e  c a u d a l m arg in  o f th e  p roduced  
m esal p r o j e c t i o n ; s p i r a c l e s  w inged o r  n o t  w in g e d ; th i r d  abdom inal 
segm ent w ith  fo u r  a n n u le t s ,a n n u le t s  1-5 s e t i f e r o u s ; head u s u a l ly  d a rk  
brown o r  b l a c k i s h  in  y o unger sp ecim ens and y e l lo w is h  o r  p a le  brown 
in  o ld e r  sp e c im e n s jla b ru m  w ith  m esal e m a rg in a t lo n  sh a llo w  o r  o b so le te^  
m a x i l la ry  p a lp i  w i th  segm ent 2 lo n g e s t  o f a l l  th e  s e g m e n ts ,u s u a l ly  
su b e q u a l in  l e n g th  to  segm ents 5 and 4 t o g e t h e r ; a n te n n a e  w ith  fo u r
se g m e n ts ,se g m e n ts  fu se d  o r s e p a ra te d ,s e g m e n ts  1 and 2 u s u a l ly  incom ­
p l e t e  and s e p a r a te ,  segm ent 5 som etim es co m p le te , of te n  fu se d  w ito. 
segm ent 4 ;u ro p o d s  s e t i f e r o u s ,w i t h  fo u r  o r  more s e t a e .
A ll  N em atinae w ith  g a l l-m a k in g  o r  l e a f - f o l d i n g  l a r v a e  b e lo n g  to
t h i s  g en u s . The d i f f © r e n te ty p e s  o f g a l l s  a r e  supposed  to  be s p e c i f i c  
and a re  c o n s id e re d  o f s y s te m a t ic  v a lu e . Many s p e c ie s  a r e  i n d i s t i n ­
g u is h a b le  in  tn e  im m ature s ta g e s  e x c e p t  by th e  m orphology o f  th e  
g a l l e s  th e y  p ro d u c e .
S p e c ie s  o f P o n ta n ia
a . G a l l - m a k e r s ; t e n th  abdom inal te rgu m  w ith  o r  w ith o u t th e  p a i r e d
c a u d a l p r o t u b e r a n c e s , i f  p r e s e n t , s m a l l , b l u n t , u s u a l ly  n o t  Tonga 
th a n  w ide a t  p ro x im a l en d ;so m etim es b o rne  on c a u d a l p r o s e c u ­
t i o n  o f s u r a n a l  lo b e ; te rg u m  w ith o u t  p a i r e d  b la c k is h  o r  
b ro w n ish  m a rk in g s ; n i n t h  abdom inal te rg u m  w ith  d i s t i n c t  p a i r e d  
m ark in g s  o r t r a s n v e r s e  row s of m inu te  s p o ts .
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b . T en th  abdom inal tergura w ith  p a ir e d  c a u d a l p r o tu b e r a n c e s ;
t ib ia -  d i s t i n c t l y  lo n g e r  th a n  fem ur*head b ro w n ish  o r y e llo w ­
i s h  w ith  sp ace  betw een  o c e l l a r a e  a c ro s s  th e  f r o n t  p a le r ;  
Y -8 -4 -1 , -8 -4 -3 ,-8 -6 -1 , C -y6? ,M -P 12; on S a l ix
................................................................................................ pomum W alsh.
bb. T en th  abdom inal te rgum  w ith  p a i r e d  c a u d a l p r o tu b e r a n c e s ; 
t i b i a  n o t  d i s t i n c t l y  lo n g e r  th a n  fem ur.
c . S u ra n a l  lo b e  n o t  p ro d u ced  caudad fo rm in g  a sm a ll m esal
p r o j e c t i o n  w hich bears ru d im e n ta ry  p a i r e d  p ro tu b e ra n c e s ;  
th e  p a i r e d  c a u d a l p ro tu b e ra n c e s  sm a ll b u t  no rm al in  p o s i ­
t i o n  n e a r  th e  l a t e r a l  ends o f th e  c a u d a l m arg in ?heada,
b la c k i s h  o r  b lac .-J .sh  brow n, sp a ce  a lo n g  e p i c r a n i a l  s u tu r e  
p a l e r ; s p i r a c l e s  u s u a l ly  n o t  w inged ;do rsum  o f segm ents n o t 
m arked g r a y i s h  t r a n s v e r s e l y ; on d a l i x  ; Y -Y -1 ,- Y - 4 - >,
-8 . 8, C -cuPO 1, 1-92..............h y a l in  a H o r to n .
cc . S u ra n a l lo b e  p ro d uced  caudad  fo rm in g  a sm a ll  m esa l p r o j e c ­
t i o n  w hich  b e a r s  ru d im e n ta ry  p a i r e d  p r o tu b e r a n c e s ; head 
l i g h t  brown w ith  f r o n t  and v e r te x  d o rs a d  o f e a ch  o c e l l a r a  
d a r k e r ; s p i r a c l e s  u s u a l ly  w inged ;dorsum  o f segm ents t r a n s ­
v e r s e ly  m arked w ith, g r a y ; a n te n n a e  w ith  segm en ts 3 and 4 
fu s e d ;la b ru m  w i th  m esal e m a rg in a tio n  o b s o le te .
d . Q-all n o t  t r a n s e c t e d  by th e  l e a f  s u r f a c e ,b u t  a t ta c h e d  to
one s u r f a c e J p o in t  o f a t ta c h m e n t show ing as d i s c o lo r e d  
s c a r ; g r e a t e r  p a r t  o f  g a l l  f r e e  from th e  le a f ;m o re  tn.ua 
one g a l l s  may be a d j a c e n t ;w o o lly  s m a l l - le a v e d  w illow *
d d .
M- 148.................
Q-all t r a n s e c t e d
.............................P o n ta n ia  s o . 1.
by l e a f  s u r f a c e ; u s u a l l y  o n ly  one g n l l  on
a l e a f .
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e . G a ll  in v o lv in g  th e  m id r ib ;S u r fa c e  o f g g l l  i r r e g u l a r l y  
c o n s t r i c t e d ; som etim es more th a n  one g a l l  a d ja c e n t ;
. M-226 .................................................... .... d e v ln c ta  M a c G ill iv ra y .
e e . G i l l  n o t  in v o lv in g  th e  m id r ib  th o  e x te n d in g  to  i t .
f .  Long a x i s  o f g a l l  p a r a l l e l  to  m id r i b ; l e a f  s u r f a c e  
t r a n s e c t i n g  th e  g a l l  i n to  su b e q u a l h a lv e s ,
g . G a ll  k id n e y - s h a p e d ,s u r f a c e  s t r o n g ly  co n v ex ,ab o u t
14 mm. in  le n g th ;M -2 1 3 .• ............P o n ta n ia  sp . 2.
gg. G a ll n o t  k id n e y -sh a p e d .
h. G a ll  b e a n - s h a p e d ,s u r f a c e  s l i g h t l y  c o n v e x ;12-14 mm
in  l e n g t h ; 7 -  1 1 1 -1 -1 .................due.me*»a. Mac i^ltivhny.
hh. G a ll  b e a n - s h a p e d ,s u r f a c e  s t r o n g ly  c o n v e x ;14-15 mm
in  le n g th ;M -2 6 2 ................... .........Pont, n i a  s p .4 .
f f . Long a x is  o f g a l l  t r a n s v e r s e  to  m id r ib .
g . G a ll  t r a n s e c t e d  by l e a f  s u r f a c e  i n to  su b eq u a l 
sem ig lo b o se  p a r t s , s u r f  ace n o t c o n s t r i c t e d  by
a  fu r ro w ; M-2 1 1, -2 1 6 .........................P o n ta n ia  s p .5 ,
gg. G a ll  t r a n s e c t e d  by l e a f  s u r f a c e  i n to  u n eq u a l p a r t s ;
s u r f a c e  c o n s t r i c t e d  by a fu r ro w ;M -P3.............. ..
# ................................................................... P on t n i a  s p . 6 .
a a . L e a f - f o l d e r s ; t e n t h  abdom inal te rgu m  alw ays w ith  th e  p a i r e d
c a u d a l p r o tu b e r a n c e s ,s h a r p iy  p o in te d ,n o rm a l in  p o s i t i o n  - n -  
lo n g e r  th a n  w ide a t  p ro x im a l e n d ;te rg u m  u s u a l ly  w itn  p a ire d  
b la c k i s h  o r  b ro w n ish  m a r k in g s ;n in th  abdom inal t e r g u n  w itn  
o r  w ith o u t  d i s t i n c t  p a i r e d  m ark ings o r t r a n s v e r s e  rows oj 
m in u te  s p o ts .
b . T en th  abdom inal te rgu ra  w ith o u t  d i s t i n c t  p a i r e d  b la c x is h  o r
b ro w n ish  m ark ings'}head  e n t i r e l y  y e l lo w is h ; i»-1p0. . .
...........................Pont n i a  s p .7 . J
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bb. T en th  abdom inal te rgum  w ith  d i s t i n c t  p a ir e d  b la c k is h  o r 
b ro w n ish  m ark in g s .
c. N in th  abdom inal te rg u m  w ith o u t any m ark in g s o r  s p o ts ;  
a n te n n a e  w ith  segm ent 3 som etim es in c o m p le te ,
d . T en th  abdom inal te rgu m  w ith  m ark ings e x te n d in g
e n t i r e  le n g th  and dum bel1 - s h a p e d ;a n te n n a e  w ith  
segm ents 3 and 3 u s u a l ly  co m p le te ,
e . F o ld ed  p o r t io n  of. l e a f  i r r e g u l a r l y  w r in k le d ;
u s u a l ly  two edges Badge f o l d e d ; a - 1 7 5 . . . .  r '
................. .. ......................P o n ta n ia  s p .8 .
e e . F o ld ed  p o r t io n  o f l e a f  n o t  I r r e g u l a r l y  w r in k le d ;
u s u a l ly  one edge f o l d e d ;Y -3 1 -1 - 1 , - 8 .4 6 ( ? ) -P -2 .
...................................... .. . ............ P o n ta n ia  sp . 9 .
d d . T en th  abdom inal tergurn  w ith  m ark in g s n o t e x te n d in g  
th e  e n t i r e  l e n g th  and n o t- d u b b e l l - s h a p e d ;a n te n n a e  
w ith  segm ents 2 and 3 in c o m p le te ; f o ld e d  p o r t io n  of 
l e a f  i r r e g u l a r l y  w r in k le d ;o f te n  b o th  ed g es fo ld e d ;
Y -139- 1 -1 ....................................................P o n ta n ia  sp . 10.
cc . N in th  abdom inal te rgum  w ith  so.-.e m ark in g s o r  s p o ts ;  
a n te n n a e  w ith  segm ent 3 u s u a l ly  co m p le te ,
d . N in th  abdom inal te rgu m  w ith  two t r a n s v e r s e  row s o f 
m inu te  c o lo re d  s p o ts .
e . T ib ia  lo n g e r  th a n  fe m u r;f r o n t  c o n c o lo ro u s  w ith
v e r t e x ; s e ta e  on abdom inal te rgu m  more tn a n  th r e e
. t im e s  a s  lo n g  as s p i r a c l e s ;Y - lo o - 1 - 1 ............  •
................... ............................................... P o n ta n ia  sp . 11.
e e . T ib ia  su b e q u a l in  le n g th  to  fe m u r ;f r o n t  n o t  con-
c o l ro u s  w ith  v e r te x  b u t d a r k e r ; s e t a e  on abdom inal 
t e r g a  l e s s  th a n  th r e e  t im e s  a s  lo n g  a s  s p i r a c l e s .
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f .  Head b la c k is h ;m a tu r e  la r v a e  in  l e n g th  9 ram.;on
S a l ix ;  Y -8 .46 { ? ) - 1 - 2 .  ......................P on t an i  a sp . 12.
f f .  Head b ro w n ish ; m atu re  la r v a e  in  le n g th  11 ram. ; to
P o p u lu s;M -1 6 6 ...................................... P o n ta n ia  sp . 13.
dd . N in th  abdom inal te rg u m  w ith o u t two t r a n s v e r s e  rows of ; 
m inu te  c o lo re d  s p o ts .
e v .N in th  abdom inal te rg u m  w ith  two p a i r s  o f t r a n s v e r s e
b la c k is h  o r  b ro w n ish  m a r k in g s , in te r r u p te d  on meson; 
head b ro w n ish  w ith  a r e a  a lo n g y e p ic r a n ia l  s u tu r e
d i s t i n c t l y  c l e a r  and p a l e r ; Y - 1 4 2-1 .............................
, _ ............................................................d e r o s a  M acQ -illiv ray .
e e . N in th  abdom inal te rgu m  w ith  one P a i r  o f t r a n s v e r s e
b la c k is h  o r  b ro w n ish  m a r k in g s , in te r r u p te d  on io so n ; 
head b la c k i s h  o r  b ro w n ish  in  y o u n g er sp ec im en s , 
y e l lo w is h  o r  l i g h t  brown in  o ld e r  sp ec im ens w ith  a r e a  
a lo n g  e p i c r a n i a l  s u tu r e  n o t  d i s t i n c t l y  p a l e r ,
f .  T en th  abdom inal te rgu m  w ith  m ark ings n o t r e a c h in g  
th e  p a i r e d  c a u d a l p ro tu b e ra n c e s  b u t b ro k en  on 
c a u d a l h a l f  i n to  m in u te  s p o ts ;h e a d  y e l lo w is h  w ith  
two m in u te  brown s p o ts  on f r o n t ; le a f - e d g e  f b lu e r ,  
fo ld e d  ed g es n o t  i r r e g u l a r l y  w r in k le d ;U - 146.
................................................P o n ta n ia  sp . 14.
f f . T en th  abdom inal te rg u m  w ith  m ark ings r e a c u in g  t .ie  
p a i r e d  c a u d a l p r o tu b e r a n c e s ,n o t  b ro k en  on caudal- 
h a l f  i n to  m in u te  s p o ts ;h e a d  y e l lo w is h  o r brow nish 
w ith o u t two m in u te  brown s p o ts  on f r o n t ,
g . N in th  abdom inal te rgum  w ith  p a i r e d  m ark in g s 
■ lo c a te d  on i t s  c e p h a l ic  h a l f .
h . N in th  abdo i in a l  te rgu m  w ith  a  t r s a v e r s e  row o f
m in u te  s p o ts  caudad o f  p a i r e d  m a rk in g s ; l e a f -
e d g e - f o le d e r jb o th  edges o f te n  fo ld e d  and fo ld e d
p o r t io n  i r r e g u l a r l y  w r in k le d ;M -145...............
. . . . ................................................P o n ta n ia  s p .1 5 .
hh . N in th  bdom inal te rgum  w ith o u t a  t r a s v e r s e  row
of m inu te  s p o ts  caudad  o f p a i r e d  m ark in g s , 
A ntennae w ith  segm ent 3 in c o m p le te ji .^ d n e  edge f o ld e d ,f o ld e d  p o r t io n  n o t  i r r g u l a r l y
w rin k le d ;M -89, -1 4 7 ............ .. P o n ts n ia  sp . 16.
i i .  A ntennae w ith  segm ent 3 c o m p le te ;b o th  edges o f
l e a f  f o ld e d ,f o ld e d  p o r t io n  i r r e g u l a r l y
w rin k le d ;M -1 1 6 , - 1 4 4 . . . .P o n ta n ia  s p . 17.
gg. N in th  abdom inal te rgu m  w ith  p a i r e d  m ark ings
lo c a te d  on c a u d a l h a l f ; a n te n n a e  w ith  segm ent 3
c p m i)le te ; s i n g l e  e d g e - f o ld e r ,  f o ld e d  p o r t io n  n o t
i r r e g u l a r l y  w r in k le d ;Y r 8 ,4 6 ( ? ) -2 _ 2 ( in  p a r t ) .
............................................................P o n ta n ia  s p .1 8 .
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N em atid genus 1.
L arv ae  sm a ll g reen ish ;"b o d y  c y l i n d r i c a l , t a p e r i n g  u n ifo rm ly  towari
Sc a u d a l e n d ;s e g m e n ta t io n  d i ^ i n c t ; a n n u l a t i o n  i n d i s t i n c t ; t h i r d  abdom inal 
segm ent a p p a r e n t ly  w ith  fo u r  a n n u le t s ,a n n u le t s  1 ,2 , and J s e t i f e r o u s ;  
t h o r a c i c  l e g s  c o n s p ic u o u s ly  lo n g ,n e a r ly  a s  lo n g  as th o r a x ,s l e n d e r ,  
w ith  t r o c h a n t e r  lo n g e r  th a n  fe m u rju ro p o d s  w e ll  d e v e l o p e d ,s e t i f e r o u s ; 
t e n t h  abdom inal segm ent w ith o u t  th e  p a i r e d  cfLijdal p r o tu b e r a n c e s ; head  1
c i r c u l a r , f r o n t  f l a t t e n e d , s m a l l e r  th a n  th o r a x  in  w id th  and h e ig h t ;
an te n n a e  w ith  fo u r  se g m e n ts ,se g m e n ts  s m a l l , in c o m p le te ,w i th  la r g e
s e n s o r y (? ) p i t s ,  segm en ts som etim es fu se d  in  p a r t ; s | ) i r a c l e s  n o t winged^
T h is  genus i s  r e p r e s e n te d  by a s in g le  u n i d e n t i f i e d  s p e c ie s
c o l l e c t e d  by C h e s te r  Young on S a l ix .  The l a r v a  i s  un ique  in  th e
 ^ . _ .... Ttu..c h a r a c te r  o f  th e  l e g s  in  t h a t  th e  t r o c h a n te r  i s  lo n g e r  t . i  ui ,
T h a t t h i s  s p e c ie s  b e lo n g s  to  th e  N em atinae i s  u n q u e s t io n a b le  out i t  
d o es n o t a s s o c i a t e  i t s e l f  w ith  any genua in  p a r t i c u l a r  e x c e p t p e rh a p s  
P o n ta n ia . I t  may r e p r e s e n t  an u n d e s c r ib e d  g en u s .
S p e c ie s  1
L en g th  10.5 mm.;body g r e e n is h ;h e a d  b ro w n ish  w ith  d o r s a l  h a l f  
o j /f ro n t d a rk  f u s c o u s ; l a b r  urn s e m ic i r c u la r  w ith  a  s l i g h t  me s a l  em ar- 
g l n a t i o n ; m a x i l la r y  p a lp i  w ith  segm ent 1 n e a r ly  asfcong a s  a c g n e n t 2 
w hich i s  c y l i n d r i c a l  and a s  w ide a t  d i s t a l  end a s  a t  p ro x im a l, segm ent 
5 much s m a lle r ,s e g m e n t  4 m in u te ,p e g - l ik e , tw o  d i s t a l  segm en ts cu rv ed  
m e s a d ; g a le a  c o n ic a l ,o n ly  s l i g h t l y  l a r g e r  th a n  l a b i a l  p a l p i i t h o r a c i c  
le g s  w ith  coxae su b e q u a l in  le n g th  to  t i b i a e , w i t h  t r o c h a n t e r  s l i g h t l y  
s h o r t e r  th a n  coxa , and a s  lo n g  on d o r s a l  m arg in  a s  on v e n t r a l ,  lem ur
s h o r t e r  th a n  t r o c h a n te r ,c y l in d r ic a l , t h r e e - f o u r t h s  as w ide a s  lo n g ,
t a r s a l  claws slightly c u rv e d ;u ro p o d s  w ith  1-2 s e t a e  h e a r  c e p h a l ic  
a s p e c t i s e t a e  s l e n d e r ,n o t  s t i f f . r a t h e r  s p a r s e ; t e n t h  abdom inal to rgum  
ro u n d ed  on caudal m a rg in ,w ith  few s e ta e ;s u b .a n a l  lo s e  w ith  several*!*;
17
abdom inal segm en ts w ith  s u b s p i r a c u l a r  a r e a s  w ith  two s e ta e  and s u r  
p e d a l a r e a s  w ith  ^ s in g le  s e t a ;o n  S a l ix  n i g r a ; C - c .y .- 7 7 .
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B lennoeam pinae
L arv ae  m o d e ra te ly  la r g e jb o d y  s u b e y l in d r i c a l , s o m e t in e s  r a t h e r  
r o b u s t , t a p e r i n g  u n ifo rm ly  c a u d a d ,v e n te r  more o r l e s s  f l a t t e n e d , u s u a l ­
ly  d i s t i n c t l y  s p in o se  ; s e g m e n ta tio n  d i s t in c t ;  a n n u l a t  io n  i n d i s t i n c t ;  
t h i r d  abdom inal segm ent w ith  f i v e  o r  s i x  a n n u m e u s ,ra re ly  a p p a re n t ly  
w ith  f o u r ; t h o r a x  som etim es t h i c k e n e d ; th o r a c ic  le g s  w e ll  d e v e lo p e d ,, 
n o r m a l , t i b i a  s h o r t e r  th a n  o r su b e q u a l to  fem u r;fem u r p ro d uced  v e n tro -  
d i s t a d  a s  p o in te d  membranous p r o je c t io n ju r o p o d s  on segm en ts 2 -0  and 
1C,n o rm a l in  f o r m ,g la b r o u s ,s u b s e g m e n te d ,d is ta l  lo b e  t r u n c a te  on 
d i s t a l  m arg in  and o f te n  tu rn e d  m e s a d ; te n th  abdom inal segm ent, u s u a l ly  
w ith  s e v e r a l  s p in e s  a r ra n g e d  in  a t r a n s v e r s e  row a lo n g  c a u d a l m arg in ;
s u r a n a l  and su b a n a l lo b e s  w ith  s e v e r a l  s e ta e ;h e a d  s m a l l ,s p a r s e L y  
s e t l f e r o u s ,n a r r o w e r  th a n  t h o r a x , f r o n t  s l i g h t l y  co n v ex ; a n te n n a e  w ith  
f iv e  s e g m e n ts ,s l e n d e r , e lo n g a te ly  c o n i c a l ; v e n t r a l  g la n d s  w a n tin g ; 
g lan d u b ae  som etim es p r e s e n t { s p i r a c l e s  r a r e l y  w in g e d ;s p in e s  o^tea 
l o n g , f u r c a t e , w ith  tw o ,th r e e  o r  f i v e  b r a n c h e s ,b a r b e d ,o r  r e p r e s e n te d  
by c o n ic a l  t u b e r c l e s  o r  som etim es redu ced  to  s h o r t  b i f u r c a t e  t u b e r ­
c l e s ;  c u t i c l e  m ic r o s c o p ic a l ly  and d e n s e ly  sp in u ik a te ; u l t im a te  s ta g e  
occu rs lo s e  a l l  s e ta e  and s p in e s  and become c o l o r l e s s  and g la b r o u s ;
f r e e  l e a f - f e e d e r s .^sometimes g re g a re o u s .
The B lennoeam pinae a s  r e s t c i c t e a  by M acG -iliiv ray  i s  a i..,r0e 
su b fa m ily  r i c h  in  g e n e ra  an4 s p e c ie s ,a n d  I s  r e l a t e d  to  se n u -u i.-e  m  
S c o l io n e u r in e s , T h is  i s  in  agreem ent, w ith  Konow 's s ta te m e n t  a l t h o  
t h i s  a u th o r  makes h i s  t r i b e  B lennocam pldes th e  t h i r d  in  h is  su b fa m ily  
T e n th r e d in in i . '  Sohw er would g ro u p  th e  m a jo r i ty  01 ta o  g e n e ra  un .e r  
c o n s id e r a t io n  in  h i s  su b fa m ily  E m p r i in a e .b u t  ta k e  o u t th e  g e n e ra  
P h y m ato cera  and T om oste thus from  th e  su b fa m ily  a m  p .a c e  ta e n  u  
su b fa m ily  by th e m s e lv e s . T h is  a rran g em e n t h as an B dvantage in
c l a s s i f y i n g  th e  l a r v a e  b ec au se of th e  f a c t  t h a t  th e  l a r v a e  o f Toinos-
t?4
t e th u s  la c k  th e  c h a r a c t e r i s t i c  s p in e s  w hich r e a d i ly  d i s t i n c g u i s h  
fth e  B lennocam pinae from  a l l  o th e r  g ro u p s in- th e  l a r v a l  s t a g e s .  The 
fo l lo w in g  t a b l e  w i l l  s e p a r a te  th e  g e n e ra  exam ined w ith  two a d d i t io n a l  
g e n e r a ,E r y th r a s p id e s  add P e r i c l l s t a ,w h o s e  d ia g n o s t i c  c h a r a c te r s  a re  
ta k e n  from  B y a r1s p a p e r ( l8 9 8 ) .
G enera  o f B lennocam pinae
a . Body w ith o u t s p in e s ;w i th  s i x  a n n u le t s ,a n n u le t s  2 and 4 each  
w ith  a  t r a n s v e r s e  row of m inu te  b u t  s t a lk e d  g lan d u b ae .
................................................................... ................T om oste thus Konow.
aa . Body w ith  s p in e s .
b. T h ird  abdom inal segm ent w i t h J d i s t i n c t  s i x j a n n u l e t s ; s p in e s
u s u a l ly  un bran ch ed  b u t c o n i c a l , I f  b ra n c h e d ,v e ry  s h o r t  and 
m in u t e , t e n th  abdom inal te rgu m  w ith  sm a ll  c o n ic a l  unbranched
s p in e s .
c;;, Body s p in e s  c o n ic a l  and n o t  b i f u r c a t e ,  o la c k is n .  
d . S p i r a c le s  w ith  d i s t i n c t  b la c k  w ings
............................................................Monophadnus H a rt i g .
d d . S p i r a c le s  w ith o u t d i s t i n c t  b la c k  w ing s .
_ # 4 _ .............................H y p e rg y ricu s  MacG.
cc . Body s p in e s  n o t  c o n ic a l  b u t  b i f u r c a t e , b l a c k i s h  o r  w h i t i s h ,  
d . S p in e s  w h i t i s h ,  t e n t h  abdom inal te rgum  n o t  m arked.
.............. ................ B lennocam pa H a r t ig .
Ad. S p in es  b la c k ^ te n th  abdom inal t e r g u m  m arked w i t h  b la c k .
..................................E r y th r a s p id e s  Ashmead.
bb . T h ird  abdom inal segm ent w ith  f i v e  s e g m e n ts , r a r e ly  a p p a r e n t ly  
f o u r  s e g m e n ts ;s p in e s  in  p a r t  u s u a l ly  b i f u r c a te , lo n g ,n e v e x
s n o r't and c on i c a l .
c . T e n th  abdom inal te rgu m  w ith  a mes a l  s p in e  c e p h a la d  of 
c a u d a l m a rg in a l row o f s p i n e s ; s u b d o r s a l  s p in e s  ot
,7C
p r o th o r a x  w ith  f i v e  b r a n c h e s ; p r o th o r a c ic  s p in a l  map:
5 - 2 - 1 :5 :  1 -2 ; t h i r d  abdom inal s e g m e n t:2 - 2 - 2 :0 0 - 2 - 2 : 2 - 1 :
1- 2 ; u l t im a te  tergum  1 — 1 — 1 :2 :2 .
• .....................................................  • • • - • • Ilonophadno ides As lime a&.
cc . T en th  abdom inal segm ent w ith o u t a  m esal s p in e  c e p n a la d  o f 
c a u d a l m a rg in a l row o f s p in e s ; s u b d o rs a l  s p in e s  of p ro ­
th o r a x  w ith  th r e e  b ra n c h e s  a t  m ost,
d . Second a n n u le t  o f  t h i r d  abdom inal segm ent w ith  th r e e  
s p in e s  d o rsa l, o f s p i r a c u l a r  l i n e s ; h o s t  plants n o t  
c o n f in e d  to  Q uercus s p e c i e s ; p r o tn o r a c ic  s p in a l  map: 
2 - 2 - 2 :2 -0 :  1-2 ; t h i r d  abdom inal segm ent 2 -2 -1  • 1:1 :
2 - 1 : 1: 1.............................................................. I s o d ic t iu m  Ashmead.
d d . Second a n n u le t  o f  t h i r d  abdom inal segm ent w ith  two s p in e s  
d o rsa d  o f s p i r a c u l a r  l i n e s ; h o s t  p ^ /n t s  c o n f in e d  to  
s p e c ie s  o f Q u e rc u s ; o th e rw is e  re se m b lin g  th e  p re c e e d in g  
g e n u s .................................................... . P e r i c l i s t a  Konow.
T om oste tiius Konow
L arv ae  m o d e ra te ly  l a r g e , r a t h e r  r o b u s t ,y e l lo w is h  w h ite ;o o d y  s u d -  
c y l i n d r i c a l , t a p e r i n g  l i t t l e  c a u d a d ,v e n te r  f l a t t e n e d ,w i t h o u t  s p in e s ,  
s p a r s e ly  and m ic r o s c o p ic a l ly  s e t i f e r o u s ; h e a d  b la c x ,s h in y ,m u c h  s m a l le r  
th a n  t h o r a x ; t h i r d  abdom inal segm ent w ith  s ix  a n n u le t s ,a n n u le u s  a. ana 
4 each  w ith  a t r a n s e v e r s e  row o f few s t a lk e d  g lan c iu b a e ; t e n t h  aouom ia- 
a l  segm ent w ith o u t  s p in e s ,  t r u n c a t e  on ca.ud >1 m a rg in ; s p i r a c l e s  n o t 
w inged b u t  w ith  a p a i r  o f f a i n t  v e n t r a l  c r e s c e n t i c  brown m arks; 
an te n n a e  ( 5 , 4 , 3 ) ,2 ,1  in  o ld e r  la r v a e  arid 5 , ( 4 , 3 ) ,2 ,1  in  yo un g er 
l a r v a e ;m a x i l l a r y  p a lp i  4 , 2 , 1 , 3 , p o i n t e d , s l e n d e r ; l a b i a l  p a lp i  r a t h e r  
s l e n d e r , ( 1, ? ) ; u l t im a te  s ta g e  e n t i r e t y  w n i t i s h ,
T om oste thus b a rd u s  Say
L en g th  18 m m .{w idth o f  head 1.9 mm.;body w h i t i s h  w ith  y e l lo w is h
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t i n g e , i n  o ld e r  sp ec im ens y e l lo w is h  w h ite ;h e a d  sh in y  b la c k  w ith  clypeut 
a lo n e  l i g h t e r  in  c o l o r ; l e g s  b la c k i s h  b row n; la r v a e  g re g a re o u s ;o n  Ash; 
G -2 ,Y -8 .14.
T o m o ste thu s m u l t i c in c tu s  Rohwer 
A cco rd in g  to  S a s s c e r 's  d e s c r i p t i o n ( 1911) th e  la r v a e  o f t h i s  
s p e c ie s  a re  I n d i s t i n g u i s h a b le  from  th e  p re c e e d in g  s p e c ie s  b u t th e  
b re d  a d u l t s  have been  a s s ig n e d  to  t h i s  s p e c ie s  by Rohwer. L arvae 
have n o t  been  exam ined .
Blennocam pa H a r t ig
L arv e  r a t h e r  small,g re e n is h ;b o d y  s u b c y l i n d r i c a l , s l e n d e r , t a p e r i n g  
u n ifo rm ly  c a u d a d ; s p in e s  s m a l l ,b i f u r c a t e , t u b e r c l e - J - i x e  o r  c o n ic a l ;
[head v ery  s m a l l , t h i r d  abdom inal segm ent w ith  s i x  a n n u le t s ,a n n u le t s  
£ fmd 4 s p in o s e ; t e n t h  abdom inal segm ent s p in o s e ,s p in e s  c o n ic a l ,u n -  
b ranched ., num erous, a r ra n g e d  in  f o u r  rows , 1: 1* 1 — 1 — 1: 1 -  1 -  1 -  1 -  1; t y p i c a l  
I p r o th o r a c ic  s p in a l  flaps2 -2 -1  - 1~ 1: 1 - 1 - t 51;1 - 1 ;t h i r d  abdom inal segm ent, 
1 2 - 2 - 1 :1 :2 - 2 - 1 :1 - 1 - 1 :1 - 1 - 1 ; an te n n a e  5 , ( 1 , 2 , 3 , 4 ) jm a x i l la r a y  p a lp i  
[ ( 2 , 3 , 4 ) , 1 , s l e n d e r , p o i n t e d ; l a b i a l  p a l p i  ( 1 , 2 ) , su b e q u a l to  two d i s t a l  
segm ents of m a x i l la ry  p a lp i  t o g e t h e r ; l e g s  w ith  fem ur lo n g e r  th a n  
[ t i b i a ; u ro p od s n o rm al In  fo rm ,m ore o r  l e s s  ro unded  a t  d i s t a l  end ,
B lennocam pa s p i r a e a e  D yar
L en g th  16.5 mm.;w id th  o f head 1.2 mm.; body g r e e n is h ;h e a d  p a le  
[b ro w n ;le g s  c o n c o lo ro u s  w ith  b o d y ; o c e l l a r a e  e n t i r e l y  b l a c k , t i p s  of
, eg and t a r s a l  c law s b ro w n ;m a jf il la ry  p a lp i  w it,.: segm ent 4 and 
[ l a b i a l  p a lp i  w ith  segm ent 2 d eep  brownjp r o th o r a c lc  fo rm u la  of s p in e s  
v a r i a b le  2 -2 -1 -1 -1  o r  2 -3 -1 - .1 ,o r  - 1 - 1 -1 f e t  c la b d o m in a l segm ent on
| t a r p e d a l lo b e  from  2-1  t o  2-2  s p in e s j t e n th .  abdom inal .te rg u m  w ith  
[ s m a l l , s h o r t , c o n i c a l  s p in e s  a r ra n g e d  in  fo u r  rows as fo llo w s :tw o  p a i r
of s p in e s  on each  s id e o f m e so n ,th e  l a t e r a l  p a i r s  som etim es w ith
17?
a d d i t i o n a l  s p in e s ,a n d  th e  l a s t  and c a u d a l row of f i v e  s p in e s  on each  
s id e  o f meson a lo n g  ta e  c a u d a l m arg in  of te r g u m ,th r e e  l a t e r a l  s p in e s  
c lo s e r  to g e th e r ;o n  S p ira e a ;M -2 8.
E ry t  h r  as p id eo  A s time ad
L arv ae  sm a ll in c o n s p ic u o u s ly  s p in o s e ,g r e e n i s h } th i r d  abdom inal 
segm ent w ith  f i v e  a n n u le t s ,  a n n u le ts  2 arid 4 eacn  w ith  th r e e  m inute 
b i f u r c a t e  s p in e s .
A cco rd in g  to  D y a r 's  t a b l e (1098) th e  la r v a e  o f E r y th r a s p id e s  
pygmaeae i s  d i s t in g u i s h e d  from  th o s e  o f B lennocam pa s p i r a e a e  by th e  
b la c k  head and s p in e s  o f th e  fo rm e r. R ecord  i s  m eager and w ith o u t 
spec im ens no a d e q u a te  d ia g n o s is  can be g iv e n .
Monophadnus H a r t ig
L arv ae  r a t h e r  s m a l l , s p o t t e d ; body r a t h e r  r o b u s t ,o n ly  s l i g h t l y  
and u n ifo rm ly  t a p e r in g  c a u d a d ; tu b e r c le s  c o n ic a l / s m a l l / b l a c k i s h ,n o t  
f u r c a t e ; t h i r d  abdom inal segm ent w ith  s i x  a n n u le t s ,a n n u le t s  2 and 4 
t u b e r c u l s t e ;  t e n t h  abdom inal te rgum  w ith  two rows of n u n o c r of
tu b e rc le s ,s o m e  o f  w hich  a re  b i f u r c a t e j p r o t h o r a c i c  fo rm u la  o f  s p in e :
1 -1 : 1: 1: 1; t h i r d  abdom inal seg m en t, 1 -1 - : 1: 1 - 1 - 1 • * • 1 a n te n n a e  ( >  - » 
2 ) , 1 ; m a x i l la ry  p a lp i  ( 4 , 2 ) , 1 , 3 ; l a b i a l  p a lp i  ( 1 , 2 ) ; p a l p l  r a t h e r  th ic k
and c o n i c a l »s p i r a c l e s  w ith  d i s t i n c t  b la c k  w ing s.
Monophadnus n u b i l i p e n n i s  N orto n
L en g th  14 mm.; w id th  o f head 1 .3  m m .;head b la c k i s h  b ro w n jc ly p e u s  
a lo n e  l i g h t e r ^ w i t h  y e l lo w is h  t i n g e ;  le g s  g r a y is h ;o . i  d e io e o o re , 
Y -4 2 ,-8 .4 2 . .
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H y p e rg y ricu s  M acG -illiv ray
L arv ae  r a t t i e r  l a r g e  and ro b u s t ,s p o t te d .;b o d y  s u b c y l i n d r i c a l , t a p e r ­
in g  b u t  s l i g h t l y  and u n ifo rm ly  c a u d a d ; t u b e r e u l a t e ,  t u b e r c l e s  c o n ic a l ,  
s h o r t , s t o u t , u s u a l l y  n o t  f u r c a t e ; t h i r d  abdom inal segm ent w ith  s ix  
[ a n n u le t s ,a n n u le t s  2 and 4 t u b e r e u l a t e ; t e n t h  abdom inal segm ent w ith  
two rows o f few tu b e r c e l s jp r o th o r a c ic ^ s p in a i '^ f o r m u la  v a r i a b l e  b u t 
w ith  a s in g le  tu b e r c le  on s u p r a s p i r a c u l a r  a r e a  and two tu b e r c l e s  
ve& trad  o f i t ; t h i r d  abdom inal segm ent a ls o  w ith  v a r i a b le  number o f 
tu b e r c l e s ,o n ly  two on s u b s p i r a c u l a r  a r e a ; t u b e r c l e s  n o t f u r c a t e ;  
s p i r a c l e s  w ith  f a i n t  v e n t r a l  c r e s c e n t i c  brown m arks b u t w ith o u t 
d e f i n i t e  w in g s ; an te n n a e  r a t h e r  o b tu s e ly  ro u n d e d ,seg m en ts  d e c r e a s in g  
in  d ia m e te r  from  p ro x im a l to  d i s t a l  b u t  I n c r e a s in g  in  l e n g th ; s u r a n a i  
and su b a n a l lo b e s  s t r o n g ly  c o n v e x ,w ith  num erous s h o r t  recum bent s e t a e ;  
le g s  w ith  fem ur d i s t i n c t l j r y l o n g e r  th a n  t i b i a j d i s t a l  p o r t io n  o f fem ur 
d i l a t e d  wad p roduced  v en tro -rn e sad .
S p e c ie s  o f H y p e rg y ricu s
a . Head b l a c k ,g e n a e ,a n t e n n a r i a e ,v e n t r a l  h a l f  o f f r o n t  and c ly p e u s  
l i g h t e r  in  c o lo r  J tu b e r c le s  b la c k ish .;b o d y  w h i t i s h ,  f a i n t  g r a y ­
i s h  shade  and y e l lo w is h  t in g e  in  o ld e r  s t a g e s ; i e g s  g r a y is h  
b row n ; a n te n n a e  w ith  seg m en ts 3 and 4 su b e q u a l in  le n g th ;  
prothora<X -c w ith  s p in e s ,2 - c  : 1: 1: 1 ;t h i r d  aodom inal se g  ie o,
1 -1 : 0 ; 1 - 1 :1 :1 J l a tu s  o f body w ith  s u p r a s p i r a c u l a r  l i n e s  w ith  b ro /k e n  
band o f  g r a y is h  sh a d e ,m a rk s  d i s t i n c t  and sq u a re  u o rsa ^  Oi
e a ch  s p i r a c l e ; o n  le a v e s  and f r u i t s  o f S m ila c in a  ra se rao sa ; 
l e n g th  18 mm. ; w id th  o f  head 1 .8  mm.; _ tY -73, -2 9 -  1C, - 8 ,7 3 ,M -181.......................... fum xpennis ^ o r to n .
a a . Head b ro w n ish  y e l lo w ; le n g th  17 mm. ; w id th  o f -u l . v mm. ,bpo&~ 
on dorsum  v a r i a b l e ; body w h i t i s h  w itu  f a i n t  y e x lo ,. i^ .i  t i . i 0e > 
le g s  c o n c o lo ro u s  w ith  body ; s u p r a s p i r a c u l a r  l i n e s  w ith o u t 
smo^ky b la c k  b a n d ;p r o th o r a c ic  s p i n e s , 1-1-1 i - i - l - . s l . l . l  o
1793 > th ird  abdom inal segm ent w ith  1—1 ;1 :1 —1—1 : 1 : 1 ; any of th e  d o r s a l  
tu b e r c le s  may be w a n t in g ;o th e rw is e  s i m i l a r  to  th e  p ro c e e d in g  s p e c ie s ;  
Y.
Mon ophadn o i d e s As hrnead
L arv ae  s m a l l , d i s t i n t t l y  s p in o s e , g re e n is h ;b o d y  s u b c y l in d r i c a l ,
t a p e r in g  c a u d a d ,r a th e r  s l e n d e r ; s p in e s  f u r c a t e  w ith  tw o ,t h r e e ,o r  more 
I b r a n c h e s ; t h i r d  abdom inal segm ent w ith  f i v e ,a p p a r e n t l y  f o u r ,a n n u le t s ,  
a n n u le ts  2 and 3 s p in o s e jp r o th o r a x  w ith  s p i n e s ,5 - 2 - 1 : (5 o r 3 ) : 1 :2 ,
I t h i r d  abdom inal se g  laitit, '■-2:0 : (3  o r  2) - 2 - 2 - 1 : 1 - 2 ;  t e n t h  abdom inal 
!te rgum  w ith  a m esal f u r c a t e  s p in e  c e p h a la d  of c a u d a l m a rg in a l row of 
[ s p in e s j l e g s  r a t h e r  s le n d e r , f e m u r  s l i g h t l y  lo n g e r  th a n  t i o i a ,  io t 
[ d i l a t e d  a t  d i s t a l  e n d ; s p i r a c l e s  u n w in g e d ;m a x illa ry  p a l p i , ( 1 , 4 ) , ( 2 , 3 ) ; 
l a b i a l  p a l p i , ( 1 , 2 ) ; m a x i l la r y  and l a b i a l  p a l p i  s l e n d e r ,p o i n t e d ;
| a n te n n a e  5 , ( 1 , 2 , 3 , 4 ) , s h a r p ly  p o in te d  and s le n d e r js e m ig r e g a r e o u s .
Monophadnoid e s  r u b i  H a r r is
L en g th  15 nm. jw id th  of ueau 1 .6  mm• ; head p a le  b ro wi)gre e n ,d i s t in c t*  
ly  s e t i f e r o u s ,  s p in e s  w n i t i s h ,b r a n c h e s  som etim es l i g h t  orown, xerifetli 
of lo n g e r  b ra n c h e s  subecjual to  th e  w iu tu  oi. uead as seen  in  not i —e ; 
t e n t h  abdom inal te rgu m  w ith  m esa l s p in e s  w ith  2 -3  b ra n c h e s , tai th e  
c a u d a l t h i r d  of.-.the tergum  c e p h a la d  of th e  m a rg in a l row of s p in e s ,  
som etim es a n o th e r  s m a l le r  u n f u r c a te  s p i n e ■ c e p h a la d  ox th e  i arcaw e
e L e a r g i n a l  row of s p in e s  c .....
one two s i n g l e , one b i f u r c a t e  and lo w e r ,and l a t e r a l  s in g le  s p in e s  on 
e a c h  s id e  ol ie s a n ; on Rubus and a l s o  on G-iant ^ reed jY -8 . 17,M -19»-1 3» 
G -5 6 2 ,5 0 0 -3 . .
Iso d y c tiu .il A sh :ean .
L a rv ae  r a t h e r  s m a l l ,u s u a l ly  d i s t i n c t l y  s p in o s e jb ^ t  su D cy lin u ru c- 
I a l , t a p e r i n g  c a u d a d ,r a t h e r  s l e n d e r ; t h i r d  abdom inal segm ent w ith  f iv e  
; »;....u l e t e , a n n u l e t *  2 and 4 s p i  o # e ,s o  t e t i  e s  f o u r *a  n u
. 18ow ith  a n n u le t s  2 and 3 s p in o s e ; s p in e s  f u r c a t e , u s u a l l y  w ith  two to
th r e e  b ra c h e s ,b r a n c h e s  u s u a l ly  c o n s p ic u o u s ly  lo n g ,so m e tim e s  sm a ll , 
s h o r t , b u t  a lw ays s h a r p ly  p o in te d  a t  d i s t a l  e n d ; s p i r a c l e s  n e v e r  w inged 
|  t h o r a c ic  le g s  n o rm a l,fe m u r su b e q u a l in  l e n g th  to  o r  lo n g e r  th a n  t i b i a  
head b la c k i s h  o r  s p o t te d  on- v e r te x  and f r o n tu o r  u n ifo rm ly  g r e e n is h ;  
s p in e s  on p r o th o r a x ,2 - 2 - 2 - 1 : 2 - 2 : 1 : 2 ; t h i r d  abdom inal segm ent 2 - 2 - 2 :1 :  
£ - 2 - 1 : 1 : 1 ; t e n t h  abdom inal segm ent w ith  a m a rg in a l row o f s p in e s ,  
u s u a l ly  fo u r  on ea ch  s id e  o f m esan.
S e v e ra l  s p e c ie s  have been exam ined . None o f th e  m a te r ia l  has 
been  i d e n t i f i e d  a i th o  th e  fo l lo w in g  la rv a e -  may b e long , t o t l . s u b g r e -  
g ariu m .
I s o d y c t iu n  s p . 1
L eng th  15-5 m m .;head 1.5 mm. w in e ;h ea d  m arked on v e r te x  and ironfc 
w ith  l a r g e  c o n f lu e n t  b ro w n ish  s p o t s , t h o s e  on f r o n t  som etim es s e p a r a te  
body u n ifo rm ly  g r e e n i s h ; l e g s  c o n o o lo ro u s  w ith  b o d y ,fem u r su o e q u a l in  
le n g th  w ith  t i b i a j s p i n e s  b la c k i s h ,v e r y  lo n g  and f u r c a o e ,w i tn  marge 
p ro x im a l e n d ,th o s e  v e n tra d  of s p i r a c u l a r  l i n e s  w h i t i s h , t h o s e  o n e -h a lf  
a s  lo n g  a s  head i s  w ide as se e n  in  p r o f l i e ; p ro th o a a x  w ith  s p in e s ,  
2 - 2 - 2 - 1 : 2 - 2 : 1: 2 ; t h i r d  abdom inal segm ent 2 - 2 - 2 : 1 : 2 - 2 - 2 : 2 - 1 :1 - 1 ;  
t e n t h  abdom inal te rg u g i, 2 - 1 : 2 : 2 , t h e  m esal p a i r  som etim es w itn  • 
c o n f lu e n t  b a s e s ; m a x i l la ry  p a l p i  ( 4 , 2 ) , 3 , 1 ; l a b i a l  p a l p i , 1 ,2 ;u l t im a te  
s t a g e : e n t i r e l y  w h i t i s h ,v e r t e x  p a le  b r o w n ,th i r d  abdom inal segm ent w ith  
f i v e  d i s t i n c t  a n n u l e t s , s e t i f e r o u s  b u t n o t  s p i n o s e ; on Oak;M-o.
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F e n u s in a e
L arv ae  v e ry  bm a ll;b o d y  s e m ic y l ln d r i c a l ,C e n te r  f l a t t e n e d ,d e p r e s s ­
ed , t a p e r in g  c a u d a d ,g la b r o u s ; se g m e n ta tio n  d i s t i n c t ; a n n u la t io n  i n d i s ­
t i n c t ;  t h i r d  abdom inal segm ent w ith  e i t h e r  one o r  a p p a r e n t ly  P-4 
a n n u l e t s ; th o ra x  s l i g h t l y  s w o l le n ,p r o th o r a x  som etim es w ith  d o r s a l  and 
v e n t r a l  s h i e l d s ; l e g s  s m a l l , s h o r t , a p p a r e n t ly  w ith  fo u r  s e g m e n ts ,sp re a d  
in g  c e p h a lo - l a t e r a d  ;u ro p o d s  on abdom inal segm en ts S - 8 / v e s t i g i a l ,  le re  
. m o u n d - lik e ; a n a l  u ro p od s o b s o l e t e ; t e n t h  abdom inal tergum  g la b ro u s  
w ith o u t s u r a n a l  p ro c e s s e s  ^ r  c a u d a l p ro tu b e ra n c e s ,s o m e tim e s  w ith  
sm a ll m esal p r o j e c t i o n s }s u r a n a l  and su b a n a l lo b e s  g la b r o u s ; head 
s p a r s e ly  s e t i f e r o u s ,d e p r e s s e d , s u b t r i a n g u l a r  in  o u t l in e ,w e d g e -s h a p e d  
in  p r o f i l e ,n a r r o w e r  th a n  th o ra x  and o v e r la p p e d  on c a u d a l t h i r d  by 
p r o t h o r . x j v e r t i c a l  fu rro w s  w a n tin g ;a n te n n a e  a p p a r e n t ly  w ith  s in g le  
s e g m e n t ;a n ta c o r ia  l a r g e ; o c e l l a r i a e  minute^ l o c a te d  d o rso -c a u d a d  of 
a n t e n n a r i a e ; v e n t r a l  g la n d s  w a n tin g ;g la n d u b a e  w ^ a t in g ; sp  i  r a c  j-e s i n ­
d i s t i n c t l y  w in g e d ; c u t i c l e  som etim es w itn  m ic ro sc o p ic  dug d i s t i n c t  
c h i t i n i z e d  d e n t e s ; l a r v a e  l e a f - m in e r s .
The F e n u s in a e  i s  a sm a ll su b fa m ily  r e p r e s e n te d  by fo u r  g e n e ra  
in  th e  n e a r c t i c  r e g io n ,  S y s te m a t i s t s  have a lw ays c o n s id e re d  tu iu  
g ro u p  as c l o s e l t  r e l a t e d  to  th e  S c o l io n e u r in a e  and B len n o carap in ae . 
M acG -illiv ray  i s  th e  o n ly  one who w ould a s s ig n  them su b fa m ily  ra n k . 
Korxow l i s t e d  th r e e  E uropean  s p e c ie s ,d o f a m i ,  u lm i, and p u m ila ,u n d e r  th ^  
o ld  g e n e r ic  name j /a l io s y s p h in g a .  .. The two fo rm er a re  now c o n s id e re d  
a s  ty p e s  o f d i s t i n c t  g e n e ra . They have been  in t ro d u c e d  in to  t u i s  
c o u n try  and a rc  l i a b l e  to  do c o n s id e r a b le  damage a t  t im e s .  Ik e
g e n e ra  studie^ a re  s e p a r a b le  as f o l l o w s ; -  .
a . C audal end o f body bounded, w ith o u t a me s a l  s u r a n a l  p r o tu b e r a n c e  
s te rn u m  of n i n t h  abdom inal segm ent w ith  a p a i r  ot s w e l l in g s  
co v e red  w ith  d i s t i n c t  m ic ro s c o p ic  d e n t i s { t e n t h  s te rn u m .
k
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s t r o n g ly  c o n v e x ,much s h o r t e r  th a n  n i n t h  s te rn u m . 
....................................... ........................................... K a l io fe n u s a  M a cG illiv ray
aa . C audal end of body t r u n c a t e ,w i t h  a  m edal p ro tu b e ra n c e  ; s te rn u m  
of n i n t h  abdom inal segm ent f l a t t e n e d ,u n i f o r m ly  and m ic ro ­
s c o p i c a l l y  s p i n u l a t e ; t e n t h  s te rn u m  s l i g h t l y  c o n v e x ,n e a r ly  as  
lo n g  a s  th e  n i n t h  s te r n u m . .......................................P enusa  L each.
Kaliofenusa M a c G illiv ra y
L arv ae  v e ry  s m a l l ,g r e e n is h  w h i te ; th o r a x  b r o a d e s t  on n e so th o ra x ; 
e c l iv o u s  on dorsum  from  m e ta th o ra x  tow ard  th e  h ead ;h ead  o n ly  s l i g h t ­
ly  d e p r e s s e d , f r o n t  co n v ex ; m o u th -p a r ts  n o rm al e x c e p t lab ium  w hich  i s  
f l a t t e n e d ; m an d ib le s  r a t h e r  th ic k  in  p r o f i l e ; dorsum  an. v e n te r  covered  
w ith  m in u te , b r o w n is h , i r r e g u la r ,m ic r o s c o p ic  d e n t e s , l a r g e r  on th e  
c e n te r  o f segm ent and u ro p o d s ; c a u d a l end of body ro u n d e d ; t e n t h  abd­
om inal te rgu m  w ith o u t me s a l  p r o tu b e r a n c e ; s te rn u m  of. n i n t h  s te rn u m  
w ith  a p a i r  o f m ic r o s c o p ic a l ly  d e n ta te  s w e l l i n g s ; t e n t h  s te rn u m  
s t r o n g ly  convex,m uch s h o r t e r  th a n  n i n t h  s te rn u m .
K a lio fe n u s a  u lra i S u n d v a ll
L eng th  10 mm.;w id th  o f head .9  mm,; head l i g h t  b ro w n ,le g s  brown, 
o c u l a r i a , m a n d ib le s ,m a x i l la ry  p a lp i ,d e e p  b row n; s te rn u m  o f u l t im a te  
segm ent w ith  t r a n s v e r s e  d e p r e s s io n  jLn th e  c a u d a l t h i r d  d i s t i n c t ;  
l e a f - l in e r s /o n  U lm u s ,fe e d in g  on a l l  t i s s u e s  e x c e p t u p p e r and lo w er 
e p id e r m is ; Y - 4 - 1 , - 4 - 2 ,  - 8 . 4 .
P enu sa  L each
L arv ae  v e ry  s m a l l ,g r e e n i s h  w h ite ;b o d y  c o m p a ra tiv e ly  u n ifo rm  in  
w3 th  e x c e p t  a t  c a u d a l end w hich t a p e r s  su d d en ly  and d l s t i n c t l y ; h e  
s t r o n g ly  d e p r e s s e d ; f r o n t  f l a t t e n e d ; m o u th -p a r ts  p r o t r u d in g  beyond, th e  
d i s t a l  end of m and ib le ;body  u n ifo rm ly  and m ic r o s c o p ic a l ly  s p in u r  t e ;  
no d i s t i n c t  l o c a l i s e d  m ic ro sc o p ic  d e n t e s ; c a u d a l end o f body t r u n c a t e ,
183t e n t h  abdom inal te rgum  w i th  a d i s t i n c t  c o n ic a l  p r o tu b e r a n s e ; ste rn u m  
o f n i n t h  segm ent r a t h e r  f l a t t e n e d ,w i t h o u t  m ic r o s c o p ic a l ly  d e n ta te  
s w e l l i n g s ; t e n t h  s te rn u m  s l i g h t l y  c o n v e x ,n e a r ly  as lo n g  as n i n t h  
sternum .
P enu sa  d o h rn i  T is c  heftbe in
L en g th  10— 11 mm.j w id th  of head 1.1 m m .jhead b row n; p ro th o r a x  w ith  
d o r s a l  and v e n t r a l  s h ie ld s  I n d i c a t e d ; l e g s  l i g h t  b ro w n ,t r o c h a n te r  
w a n tin g ,fe m u r  su b e q u a l in  le n g th  to  t i b i a ; t i b i a  w itn  p ro x im a l end 
su b e q u a l in  d ia m e te r  w ith  d i s t a l  end o f  f e m u r ; te n th  abdom inal ste rn u m  
t r a n s v e r s e  d e p r e s s io n  j!Cii c a u d a l f o u r th  i n d i s t i n c t ; body of te n  g re e n is h  
due to  g reen  a d ip o se  t i s s u e s  Showing t h r u  th e  c u t i c l e j d o r s a l  v e s s e l  
showing t h r u  a s  l i g h t  c o lo re d  l i n e  * l e a f  “m in ers  o f A lnu s , i e d in g  n a u it 
s im i la r  to  th o s e  o f K a lio fe n u s A.u lm i;Y -4 . k,-4 3 -1 -2 ;
105S c o l io n e u r in a e
Larvae very small; body semicylindrical, somewhat depressed, 
flattened on venter, broader on thorax, tapering caudad, glabrous, 
greenish, never with bright patterns; segmentation d is tinc t; annula- 
tion ind istinct, third abdominal segment with two annulets; uropods 
rudimentary, mere swellings on abdominal segments 2-7, the anal pair 
adjacent on meson forming a single protuberance; thorax thickened, 
prothorax often with d istinct dorsal and ventral shields; thoracic 
legs small, slender, d is t in c t ly  five-segmented, directed la terad ; hear 
depressed, subtriangular, wedge-shaped in p ro f i le ,  narrower than 
thorax! mouth-parts flattened and protruding, labium large, with sub­
men turn Amentum strongly ch itin ized; antenna one-segmented; v e rt ica lA
furrows usually wanting; telson abbreviated, glabrous; ^piracies 
usually winged; glandutae obsolete; ventral glands wanting; cuticle
often with minute dentiform tubercles; leaf-miners.
The Scplineurinae is  a small subfamily containing six genera, four 
of which are peculiar to the nearctic region. A ll six genera are re­
presented in the North American fauna. Prior to the recognition of 
the subfamily by MacGillivrary, the species belonging to i t  have been 
ref ered to the genera, Fenusa and Blennocaropa. Konow f  irst^segregatec 
a species of Entodecta and la ter  more of Scolioneura from Blennocampa 
placing them, together with Fenusa and its  a l l i e s ,  in other genera of 
his tribe Blennocmpides. Rohwer would separate the genera of Scolio- 
neurinae from those of the Blennocampinae but unite th€Jrt\ with those 
Fenusinae in the tribe Messini of his subfamily Messinae. The close 
a f f in i t y  of Fenusinae and Scolioneurinae is evident from the fact 
that a l l  known larvae of these subfamilies are leaf-miners and that 
they possess similar type of structural modifications. The de fin i-  I 
tions given sbove is based on observations on two American species of 
Metallus supplemented by writings of European students, Cameron, j
(Bris'chke and Zaddach. 186
Metallus Forbes
Small whitish or pale brownish larvae; body depressed rather 
stout, mesothorax broadest; pleiiron of each segment tuberculate; 
cuticle with microscopic irregular chitinized dentiform tubercles, 
those on center of dorsum and venter larger in s ize; head directed 
ventro-cephalad, much narrower than thorax, attached to the ventral 
part of prothorax; ve r t ica l furrows wanting; front twice as long as
wide, labrum subtriangular, small; antennae mamma-like; o c e l l i  in­
conspicuous, about on e-fifth  the diameter of the antennaria; mouth- 
parts small but d is t in c t, s l igh t ly  modified; mandibular dentes sharp; 
maxillary palpi three-segmented, stipes elongate , galea d ig i t - l ik e ,  
s ligh t ly  curved mesad and subeQual in size to palp i, lacin ia thin, 
^mall, p la te - l ik e , labium comparatively large, fla ttened; lab ia l palp:
f
inconspicuous, apparently g-segmented; ligu la  globose and protruding; 
thoracic legs with coxa large, stump-like, follow ing segments 
suddenly smaller and slender, t^rochanter r in g - lik e , femur as long as 
wide, t ib ia  longer than femur, cy lind rica l, ch it in ized , tapering 
gradually to d is ta l end, tarsal claws broadly curved, sharp; meso­
thorax and metathorax with a dorsal membranous swelling each side of 
the meson; spiracles d is t in c t ly  and semicircularly winged; telson 
/mall, convex^anal setae w a n t i n g } subanal lobe small, prominently 
convex.
The two species studied can be separated as follows:
a. Head brownish, not concolorus with body, epicranial suture 
very d is t in c t; dorsal and ventral shields d istinct and 
brown; dorsal shield transverse, covering dorsum of pro­
thorax, proventral shield very large, occupying entire
fatr-OktriC’ c* - l
venter between pj&olegs caudad of and continuous with brown
m ic r o c o r ia ,  m e s o v e n tra l  and m e ^ v e n t r a l  s h ie ld s  s m a l l ,  t r a n s ­
v e r s e ,  t r i a n g u l a r  betw een  l e g s ;  lab iu m  w ith  submentum s t r o n g ­
ly  c h i t i n i z e d ,  brown w ith  d a rk  cawin a  on meson and a lo n g  
c a u d a l m a rg in , mentum brow n, lo n g e r  th a n  w ide; u ro p o d s w ith  
c r e s c e n t r i c  b ro w n ish  band on c e p h a l ic  a s p e c t ;  l e n g th  ll-12m m .; 
on Rubus ------ r u b i  F o rb e s .
a a .  Read p a le  o r  w h i t i s h ,  co n c o lo ro iis  w ith  body , a t  l e a s t  n o t 
d i s t i n c t l y  c o lo re d ;  d o r s a l  and v e n t r a l  s h ie ld s  o b s o l e t e ,  
o n ly  r a r e l y  f a i n t l y  i n d i c a t e d ;  lab iu m  w ith  submentum b ro ad  
and w ith o u t d a rk  m edian l o n g i t u d in a l  C a r in a , d e p re s s io n  on 
meson r a r e l y  p r e s e n t ,  n e v e r  d a rk  and d i s t i n c t ;  u ro p o d s w ith ­
o u t c r e s c e n t r i c  brow nidh band on th e  c e p h a l ic  a s p e c t ; le n g th  
10 mm.; on R u b u s --------------- b e th u n e i  M a c G il l iv ra y .
The la r v a e  o f M e ta l lu s  r u b i  were d e s c r ib e d  by F o rb e s , b u t th e  
o r i g i n a l  sp ec im ens a re  a p p a r e n t ly  l o s t .  The d e s c r i p t i o n  g iv e n  h e re  
i s  based  on specim ens in  th e  C o rn e ll  C o l l e c t io n ,  Fourty-th r e e  l a r ­
vae o f M. b e th u n e i were exam ined th r u  th e  c o u r te s y  o f Mr. H. G.
Craw fo rd  o f G u e lp h , C anada.
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L arvae m o d e ra te ly  la r g e ;b o d y  s e m i c y l i n d r i c a l , v e n te r  f l a t t e n e d ,  
d i s t i n c t l y  w id e r th a n  h ig h , w id e s t  on abdom inal segm ents 1 -3 , t a p e r ­
in g  cau d ad , c a u d a l segm ents o n ly  o n e - h a l f  th e  w id th  o f w id e s t se g ­
m ents jy e l lo w is h  g re e n , s p o t te d  o r  n o t ; se g m e n ta tio n  d i s t i n c t ; t h i r d  
abdoj/m inal segm ent w ith  th r e e  a n n u le t s ,  a l l  s e t i f e r o u s ,  o f te n  tu b e r -  
c u l e t e ; t h o r a c i c  le g s  l a r g e ,  s p re a d in g  l a t e r a d ,  a p p a r e n t ly  s i x - s e g ­
m ented in c lu s iv e  o f c la w s ;c la w s  s h a rp ly  c u r v e d ^ la r g e , d i s t i n c t l y
s e p a ra te d  by s u tu r e  from  f i f t h  segm ent and wdth a l a r g e  n u i v i l l u s l i k e
( '— ‘ \
s w e l l in g ^ ;  u ro p o d s  s e t i f e r o u s ,  on. abdom inal segm ents 8-6  and w ith  
ru d im e n ta ry  7 th  p a i r  o r  on 2-7  and 10 w ith  ru d im e n ta ry  8 th  p a i r ;  
a n te n n a e  one-seg m en ted  , e i t h e r  c o n ic a l  o r  b u t t o n - l i k e ,  i f  c o n ic a l ,  
u ro p o d s on abdom inal segm ents 2 -6  and 10; s p i r a c l e s  d i s t i n c t l y  winged 
g lan d u b ae  o b s o le t e ;  t e l s o n  w ith o u t  s u r a n a l  p r o c e s s e s .
The H ylo tom inae in  th e  a d u l t  s ta g e  i s  c lo s e ly  a l l i e d  to  th e  
S c h iz o c e r in a e , b u t  in  th e  l a r v a l  s ta g e s  t h e i r  a f f i n i t i e s ,  i f  e x t a n t ,  
a r e  n o t  so m a n i f e s t .  The la r v e  a re  p e c u l i a r  in  p o s s e s s in g  s i x - s e g ­
m ented t h o r a c i c  le g s  and in  v a ry in g  num bers o f  u ro p o d s . The shape 
and g e n e r a l  ap p e a ra n c e  o f th e  la r v a e  a r e  so c h a r a c t e r i s t i c  t h a t  th e y  
a lo n e  a re  s u f f i c i e n t l y  r e l i a b l e  f o r  i d e n t i f i c a t i o n  in  th e  f i e l d .
Two g en e ra  a re  r e p r e s e n te d  in  th e  n e a r c t i c  r e g io n ,  th e  genus A tom ace- 





Hvlotoma L a t r e i l l e
Head sh in y  b la c k ,  brown o r  y e l lo w is h ,  o r  w ith  a brown m edian 
s t r e a k ;  body w ith  m in u te  b la c k is h  t u b e r c u la t e  s e t i f e r o u s  s p o ts  fo rm ­
in g  i n t e r r u p t e d  l o n g i t u d in a l  row s a lo n g  some o r  a l l  o f  th e  s u b d o r s a l ,  
l a t e r o - d o r s a l , s u p r a s t i g m a ta l , s u b s t ig m a ta l , and p e d a l l i n e s ;  annu- 
l a t i o n  u s u a l ly  2 ,3 ,1 ;  a n n u le t  1 w ith  few m in u te  s e t a e ,  a n n u le ts  2 and 
3 w ith  a t r a n s v e r s e  row o f  few  s t i f f  brown s e ta e  to g e th e r  w ith  v e ry
m inute s e ta e  s c a t t e r e d  around  th e  l a r g e r  s e t a e ;  s u b s t ig m a ta l  t u b e r ^ e j  
o b s o le te ;  p e d a l a r e a  p ro m in e n t, p roduced  la te ra d ^ / and o b l iq u e ,  e x te n d ­
in g  e n t i r e  le n g th  o f  seg m en t; m a x i l la r y  p a lp i  n o rm a l, fo u r-se g m e n te d , 
segm ent 1 f l a t t e n e d ,  w ith  d i s t i n c t  m esal p r o j e c t i o n ,  segm ents 2&nd 3 
c y l i n d r i c a l ,  segm ent 4 m in u te , p e g - l l k e ;  l a b i a l  p a lp i  n o rm al, t h r e e -  
segm ented ; u ro p o d s  lo c a te d  c lo s e  to g e th e r  n e a r  th e  m eson, p ro x im a l 
p o r t io n  c h i t i n i z e d ,  s e t i j / e r o u s ,  d i s t a l  p o r t io n  s m a l l ,  m em branous, non- 
s e t i ^ e r o u s ,  b lu n t l y  ro u n d e d , th o s e  on se v e n th  o r  e ig h th  abdom inal seg  
ment la c k in g  membranous d i s t a l  p o r t i o n .
The genus i s  d i v i s i b l e  in to  two s e c t io n s  by th e  s t r u c t u r e  o f a n te ­
nnae and number o f  u ro p o d s . Owing to  th e  in c o m p le te n e s s  o f p u b lis h e r
r e c o rd s  o f l a r v a e  o f t h i s  genus in v o lv in g  in  some c a se s  c o n fu s io n  in  
s p e c i f i c  i d e n t i f i c a t i o n ,  i t  i s  n o t  p o s s ib le  to  d e te rm in e  many o f th e  
m n t r i a l s  in  h an d . The f o l lo w in g  t a b l e  w i l l  s e p a r a te  th e  s p e c ie s  
r e p r e s e n te d  in  th e  c o l l e c t i o n s  s tu d ie d ,
a . A ntennae d i s t i n c t l y  c o n ic a l  o r  p e g - l i k e ,  tw ic e  as  lo n g  a s  w ide; 
u ro p o d s on abdom inal segm en ts 2 -6  and 10 , s e v e n th  segm ent w ith  
ru d im e n ta ry  p a i r ;  head a lw ays u n ifo rm ly  b la c k i s h ,  b ro w n ish , o r  
y e l lo w is h ;  body a lw ays w ith  num erous m inu te  b la c k is h  s p o ts  a r r a n ­
ged l o n g i t u d i n a l l y  a lo n g  s u b d o r s a l ,  d o r s o - l a t e r a l , s u p ra s t ig m a ta l  
and p e d a l l i n e s ,
b . Head a lw ays b la c k ,  t h o r a c i c s  le g s  w ith  a l l  segm ents b la c k is h ;  




c , S u b te ls o n  b la c k i s h ;  a r e a  betw een  u ro p o d s w ith  m in u te  c o lo re d
s p o t s ;  a r e a  v e n tra d  o f p e d a l  f o ld s  w ith  m in u te  s p o ts ;  l a t u s  o f 
each  segm ent w ith  few v e ry  m in u te  se co n d a ry  s e t i f e r o u s  s p o ts  
b e s id e s  r e g u la r  t u b e r e u l a t e  s p o ts ;  on C ra ta e g u s , Y -1 9 4 -3 ,1 9 4 -2 ;
on P ru n u s? , Y -1 9 4 -5 , -------------------Hylotom a Sp. 1 .
c c , .S u b te ls o n  unm arked , w h i t i s h ;  a r e a  betw een  u ro p o d s  w ith o u t m inu te  
c o lo re d  s p o ts ;  a r e a  v e n tr a d  o f p e d a l f o ld s  w ith o u t m in u te  s p o ts
l a t u s  o f each  segm ent w ith o u t m in u te  se co n d ary  s e t j f e r o u s  fefftt:
; on A lnus ; Y -1P 4 -4 , - —  - —  — H ylotom a Sp. 2 . 
bb . Head n o t a lw ays b la c k i s h ,  b u t  u s u a l ly  y e llo w is h  o r  brown; th o r a ­
c i c  l e g s  n o t w ith  a l l  segm ents b l a c k i s h ,  segm ents d i s t a d  o f coxi 
u s u a l ly  b ro w n ish  o r  b ro w n ish  y e llo w ; t e l s o n  n o t a lw ays b la c k is h
c . Head b la c k i s h ;  t e l s o n  y e l lo w is h ;  su b a n a l lo b e  y e l lo w is h ;  s p o ts  
betw een  u ro p o d s  num erous and b ro w n ish ; l a t u s  o f each  segm ent 
w ith  many v e ry  m in u te  se c o n d a ry  fc^ti^erous s p o t s ; tu b e r c u la t e  i 
s p o ts  o f body y e l lo w is h  w ith  brown* b o r d e r ;  on oak ; Y -2 1 4 -1 -2 --
------ --------------------------------------------------- Hylotom a Sp, 3 , j
c c . Head y e l lo w is h  o r  r e d d is h  brow n; t e l s o n  b la c k is h ;  su b afta l lo b e  
whi t i  sh ,
d . Area v e n tr a d  o f  p e d a l f o l d s  w ith  many m in u te  s e t i f e r o u s  s p o ts  
a r e a  betw een  u ro p o d s  som etim es w ith  s p o t s ;  s p o ts  on body n o t 
u n ifo rm ly  b la c k is h  o r  b row nish ,, b u t b la c k is h  jl.n c e p h a l ic  and 
a l s o  u s u a l ly  ^n c a u d a l p o r t io n  o f  th e  body , th o se  JLn  m idd le  
p o r t io n  b ro w n ish  o r  y e l lo w is h  w ith  brown b o r d e r ,  som etim es 
s p o ts  a l l  p a le  y e l lo w is h  brown; head r e d d is h  o r  y e l lo w is h
brow n; on C ra ta e g u s ------------------------------- K. s c a p u la r ! s  K lug(222)
d d . A rea v e n tra d  o f  p e d a l f o ld  w ith o u t s p o ts ;  a r e a  betw een uropod > 
n e v e r  w ith  s p o ts ;  s p o ts  on body u n ifo rm ly  b la c k is h  o r  brown­
i s h ;  head y e l lo w is h  o r  y e l lo w is h  brow n; on Elm; C-C.IT.668,
Y -2 9 -2 4 , ------------------------------------------- Hylotom a Sp. 4 .
a a . A ntennae b u t& o n - l ik e , u s u a l l y  w ider th a n  lo n g ;  u ro p o d s on ab ­
dom ina l segm en ts 2 -7  and 10 , e ig h th  segm ent w ith  ru d im e n ta ry  
p a i r ;  head b l a c k i s h ,  b ro w n ish , o r  w ith  a d i s t i n c t  m edian s t r e a  : 
from  o c c ip u t  to  f r o n t ;  body som etim es n o t s p o t te d  e x e p t on eachA
s id e  o f  th e  meson on c e p h a l ic  se g m en ts , 
b . Head b la c k is h  o r  b ro w n ish ; body d i s t i n c t l y  and r e g u la r y  s p o t t e r  





u s u a l ly  w ith  coxae b la c k is h  o r  b ro w n ish  and o th e r  segments* 
b ro w n ish  o r  g r a y i s h .
e .  T e lso n  and su b a n a l lo b e  w i th i s h ;  a l l  c o lo re d  a r e a s  o r  s p o ts  of 
body b ro w n ish ; a r e a  b e tw een  u ro p o d s w ith  few s e t i ^ e r o u s  sp o ts
; a r e a  v e n tra d  o f  p e d a l f o ld  w ith  many s e t ig e r o u s  s p o ts ;o n(
S a l ix  d i s c o l o r ;  C -Y oung,no .6 1 ----------Hylotom a Sp. 5 .
c .  T e lso n  and su b a n a l lo b e  b la c k is h  o r  b r o w n is h ;a l l  c o lo re d  a rea s  
o r  s p o ts  b la c k is h  o r  b ro w n is h ja re a  betw een  u ro p od s u s u a l ly  
w ith o u t s e t ig e r o u s  s p o t s ; a r e a  v e n tra d  o f depa l  f o ld  w ith  
v a ry in g  number of s p o ts ;o n  P ru n u s ; Y -1P 46-1 , G -0nekam a,no ,23 ; 
Maine 1915; C-C .IT.656, C ,IT ,su b .6 4 .  Hylotoma Sp. 6 ,
, (cfLe~>i l,­. Head y e l lo w is h  o r  l i g h t  b ro w n ish  w ith  brown d t r e a k  d-ewn e p i c r a ­
n i a l  stem ;b od y  n o t r e g u l a r l y  and d i s t i n c t l y  s p o tte d  e x c e p t 
a lo n g  d o rse -m eso n  pa c e p h a l ic  se g m e n ts ; t e l s o n  n e v e r  b la c k is h  
o r  b r o w n is h ; th o r a c ic  l e g s  a lw ays c o n c o lo ro u s  w ith  body;an,
. , . . . _______ Hflctom* spi .
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S c h i  z o c e r  in  ae
L arv ae  sm a ll;b o d y  s u b c y l i n d r i c a l , f l a t t e n e d  on v e n te r , 't a p e r in g  
c a u d a d ,m e so th o ra c ic  and m e ta h h o ra c ic  segm ents somewhat s w o l le n ,p r o -  
th o r a e ie -  d i s t i n c t l y  t a p e r in g  c e p h a la d jw h i t i s h  o r  creamy w h i te ,n e v e r  
‘s p o t te d  o r  s t r ip e d ;s e g m e n ta t io n  and an n u l a t io n  i n d i s t i n c t ; t h i r d  
abdom inal segm ent w ith  th r e e  a n n u l e t s , a l l  a n n u le t s  p ro v id e d  w ith  a 
' t r a n s v e r s e  row o f t u b e r c l e s ; s p i r a c l e s  on a n n u le t  1 ; t e n t h  abdom inal 
te rgu ra  w ith o u t s u r a n a l  o r c a u d a l p r o tu b e r a n c e s ; u ro p od s on abdom inal 
segm ents 2 -8  and 1 0 ,th e  v e n te r  o f  n i n t h  segm ent w ith  a  p a i r  o f 
m inute p r o tu b e r a n c e s ; t h o r a c i c  le g s  m o d if ie d ,.p ro th o ra c ic  le g s  a p p a re n t 
ly  f o u r - s e g m e n te d ,d i s t a l  segm ent p a d - l i k e , t a r a a l  claw s w an tin g ;m e so - 
th o r a c ic  and ra e ta th o ra c ic  le g s  a p p a r e n t ly  t h r e e - s e g m e n te d ,d i s t a l  
segm ent p a d - l ik e  w ith  a  s h a rp  claw  on c e p h a l ic  s i d e ; an ten n ae  a p p a re n t 
;ly  e ia g le -s e g m e n te d ,s e g m e n t l a r g e  w ith  s e v e r a l  c l e a r  s p o t s ; a n t e n n a r i a  
v e n tra d  o j s l i g h t l y  caudad  o f o c u la r iu m ;s p i r a c le s  w in g e d ; g lan d u b ae  
o b s o le te .  In  y o u n g er specim ens u ro p od s som etim es v e ry  i n d i s t i n c t ;  
t u b e r c le s  o f te n  I n d i s t i n c t ; le a f - m in e r s  c a p a b le  o f e x t e r n a l  f e e d in g  
u n der j to r e ed  c o n d i t io n .  .
The S ch i& o cerin ae  i s  r e p r e s e n te d  in  t h e , n e s r c t i c  re g io n  by a 
s in g l e  genus S c h la  c e ru s  and in c lu d e s  a l im i t e d  num ber o f s p e c ie s .  
Modern s y s t e a a t i s t s  have alw ays a s s o c ia t e d  t h i s  su b fa m ily  w ith  
th e  H ylo tom inae , th e  two b e in g  s e p a r a te d  by th e  p re s e n c e  of1 ao sen ce  
of th e  f r e e  p a r t  o f Sc,, in  th e  f r o n t  w ing . The la r v a e  fif t h i s  
su b fa m ily  i s  u n iq u e  in  h a v in g  t h o r a c i c  le g s  and m a x i l la ry  -and l a b i a l  
p a lp i  m o d if ied  by r e d u c t io n  in  th e  num ber o f  seg m en ts , •
S ch i& ocerus L a p e l e t i e r  _
L arv ae  sm a ll ,c re a m y  w h i t i s h ;h e a d  s m a l l ,p a le  b ro w n ,h ig h e r  tn an  
w ide , s p a r s e ly  and m ic r o s c o p ic a l ly  s e t i f e r o u s ; a n n u l a t i o n  1, 
a n n u le t s  above s p i r a c u l  r  l i n e s  w ith  t u b e r c l e s , 2 on a n n u le t  1 ,fq u r  ori
193s e c o n d ,and th r e e  on t h i r d ; v e n t e r  o f a n n u le t  1 w ith  a row of tu b e r c le ss u r  h[a row o f t u b e r c l e s  betw een  u ro p o d s and ^pedal a r e a ;  a u b s p i r a c u la r  
a r e a  n o t  t u b e r e u la t e  o r  w a r ty ; t e n th  abdom inal te rgum  s m a l l ,o n ly  
s l i g h t l y  c o n v e x ,tu b e rc u le s  a lm o s t o b s o le t e ,w i th  s e v e r a l  s t i f f  s h o r t  
s e ta e  on c a M a l  m a rg in ; v e n te r  of u l t im a te  segm ent w ith  d i s t i n c t  a n a l 
u ro p o d s ,s u b a n a l lo b e  w ith  a p a i r  o f lo n g  and s h o r t  tu b e r c le s  on each  
l a t e r o - c a u d a l  m a rg in ; m a x i l la r y  p a lp i  a p p a r e n t ly  th re e -s e g m e n te d , 
d i s t a l  segm ent v e ry  m in u te , fo rm u la  2 , 1 , 3 Jl a b i a l  p a lp i  a p p a re n t ly  tw o- 
segm ented ; m an d ib le s  a s  view ed from  s id e  n arro w  and s l e n d e r ; t o t a g lo s s a  
of lab iu m  la r g e  ; s p i r a c l e s  w in g ed ,w in g s  s m a l l ,o b lo n g ; s p i r a c u la r  l i n e  
d iv id in g  th e  l a t u s  in to  two su b e q u a l d o r a o - v e n t r a l  h a lv e s .
S c h iz o c e ru s  s a b r i s k i e i  Aahmead
Head p a le  b ro w n ish  g re e n ,b o d y  w h i t i s h ;h e a d  in  y o unger specim ens 
b ro w n ish ,b o d y  w ith  m inu te  t u b e r c l e s  to u ch ed  w ith  b ro w n ;le g s  and 
v e n te r  betw een  le g s  b r o w n is h ; tu b e r c le s  v e n tra d  of s u rp e d a l  a r e a  and 
d o rsa d  of u ro p od s u s u a l ly  th r e e  in  num ber in  m atu re  la r v a e  and two in  
younger l a r v a e ; m ature s p e c im e n ,le n g th  13 mm.;w id th  o f  head 1 ,3  mm.; 
on P o r t u l a c a ; Y, G-.
S c h iz o c e ru s  s p . 1.
Larvae i n d i s t i n g u i s h a b l e  from  th e  p re c e e d in g  s p e c ie s .  C o llec ted  
a t  M u n c ie ,1 1 1 ., by D r.E dna M osher and a d u l t s  b re d  by h e r .
ACORDULECERINAE
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Body s u b c y l i n d r i c a l , v e n te r  f l a t t e n e d ^ t h o r a x  d i s t i n c t l y  sw o llen , 
t a p e r in g  cau d ad , s e g m e n ta tio n  d i s t i n c t ,  a n n u la t io n  i n d i s t i n c t ,  t h i r d  
ab d o m in al sem ent w i th .a p p a r e n t ly  t h r e e  a n n u l e t s , a l l  a n n u le t s  t u b e r -  
c u l a t e  s e t i f e r o u s  s e t i g e r o u e ; t h o r a c i c  le g s  5 -seg m en ted , sp re a d in g  
p r o th o r a c id  l e g s  o n e - h a l f  a s  l a r g e  a s  m e th a th o ra c e ; d i s t a l  segm ent 
c o n s i s t i n g  o f s h a rp ,  re c u rv e d  c la w , and  c a u d a l memberanous g lo b o se  
s w e l l in g ;  u rp o d s  ru d im e n ta ry  on ab d o m in a l segm en ts 3 -7  and  10 , i n ­
c r e a s in g  i n  s i z e  from  c e p h a l ic  p a i r  t o  s i x t h  p a i r ;  t e l s o n  t r u n c t a e ,
.
s m a l l ,  w ith o u t s u r a n a l  p r o c e s s e s ;  a n te n n a e  f l a t t e n e d  a p p a r e n t ly  
1 -se g m en ted ; ab d o m in a l segm en ts 3 -4  o r 3 -5  an d  8 w ith  c r e s c e n t r i c  
s u c k e r - l i k e  p r o tu b e r a n c e s ,  one on each  p o s t  sub s t ig m a ta l  p ro tu b e ra n c e ; 
v e n t r a l  g la n d s  w a n tin g ; s p i r a c l e s  n o t w inged ; g lan d u b ae  w a n tin g .
The A c o rd u le c e r in a e , a c c o rd in g  t o  M a c G ill iv ra y  (1906) i s  
r e p r e s e n te d  by a  s i n g l e  genu3 , A c o rd u le c e ra , on th e  A m erican 
c o n t in e n t s .  Rohwer would d iv id e  th e  su b fa m ily  i n to  two t r i b e s ,  
A c o rd u le c e r in i  and  C o n o co x in i, th e  fo rm er in c lu d in g  b e s id e s  
A c o rd u le c e ra , P a n th e r ix  and  p o s s ib ly  T h u lea  and  th e  l a t t e r  Oonocoxa 
and  N i th u le a .  A r a d i c a l l y  d i f f e r e n t  a rran g em e n t i s  t h a t  o f Konow 
who would c o n s id e r  A c o rd u le c e ra  a s  one o f  f o u r te e n  g e n e ra  in c lu d e d  
in  h i s  t r i b e  L o b o c e ro tid e s  w hich was one o f  fo u r  t r i b e s  c o n s t i t u t i n g  
h i s  su b fa m ily  L o p h y r in i . Konow seems to  have b ee n  u n f a m i l ia r  w ith  
th e  n e a r c t i c  genus A c o rd u le c e ra  f o r  he sp e ak s  o f  th e  l a r v a e  o f 
L o p h y r in i a s  "m it 16 A’o d o m in a lb e in e n ; an  C o n if e re n ."  -  a  c h a r ­
a c t e r i z a t i o n  n o t a t  a l l  a p p l i c a b l e  t o  th e  genus u n d e r c o n s id e r a t io n .  
The h o s t  p l a n t  o f  two s p e c ie s  o f  A c o rd u le c e ra  have b een  re c o rd e d , 
and one s p e c ie s  re c o g n iz e d  i n  th e  l a r v a l  s t a g e .  I have exam ined 
l a r v a e  o f  s e v e r a l  u n i d e n t i f i e d  s p e c i e s .
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Acordulecera Say
Larvae very small, greenish,never spotted or s tr iped ; lie ad usual 1 
! "brownish or pale j annul at ion 3, (2, 1 );prothorax constricted ; annulets 
with transverse row of s ligh t tubercles,each bearing slender,peg-like 
setae; la te ra l lobes d is t in c t ; tenth abdominal te r gun with several 
jsetae;suranal and subanal lobes with several setae m axilla ry  palpi 
rather slender,uniformly tapering d istad ;mandible th ick ;lab ia l palpi 
small; Li gulp d ilated , rounded; free-liv ing , leaf-feeders;gregareous.
Species of Acordulecera
a. Sucker-like protuberances on abdominal segments 2-5 and 8,
b. Head with vertex blackish brown,front d is tin c tly  ligh ter  in 
co lo r;legs  whitish,concolorous with body; t ib ia l  tendon 
lig h t  brown;sucker-1ike protuberance with three setae 
around the asrgin; length 9.5 mm. ;wiclth of head 1.2 ,im.; on
b u t t e r n u t ; Y - 8 .9 3 (?  ) - 2 -P .
...........  Acordulecera so, 1.
bb. Head with vertex lig h t brown,epicranial stem deep brown,front 
sometimes deep brown;In young specimens he. en tire ly  dark 
brown;legs brown;tibial tendon d is t in c t,ligh t, brown jsucker- 
lik e  protuberances with three marginal setae;length 11mm.; 
width of head, 1.3 mm.;on chestnut and butternut;Y-93,C-
cu667........................   Acorduleeera sp. .
aa. Sucker-like protuberances on abdominal. segments 2-4  and 8. 
b. Sucker-like protuberances with three marginal setae;on oak.
c. Head ligh t brown with epicr n ia l ste rpwn or broi -
sh with ve rtica l furrows ligh te r  in co lo r;legs  brownish; 
t ib ia l  tendon brown;length 9 mm;width of hear 1. mm.;
Y -1 3 1 ,-1 3 7 , C~cu580, M-37..................... A c o rd u le c e ra  s p .3 .
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cc . Head y e l lo w is h  o r  l i g h t  brown w ith  e p ic r  n i a l  stem  co n c o lo r-  
ous w ith  b o d y j t i b i a l  ten d o n  o n ly  f  i n t l y  in d ic a te d  j le n g th  
7 mm.;w id th  o f head 1.1 ram.;M-” 39,M -£43, C -y 11.
. .............................................................. ....................................... d o r s a l i s  Say.
bb. S u c k e r - l ik e  p ro tu b e ra n c e s  w ith  f iv e  m a rg in a l s e ta e ;o n  h ic k o ry ; 
head d eep  b r o w n ,v e r t i c a l  fu rro w s and e p i c r a n i a l  arms l i g a t e i  
in  c o l o r ; l e g s  w h i t i s h ,c o n c o lo r o u s  w ith  b o d y j t i b i a l  ten d o n  
o n ly  s l i g h t l y  i n d i c a t e d j le n g th  9 mm.; w id th  o f head 1. mm.; 
Y -1 4 4-5 ................................................................... M acG -illiv ray .
X ip h y d r i id a e  *9?
L arvae sm a ll;b o d y  s u b c y l in d r i c a l  , th o ra x  and two caudal segm ents 
d i s t i n c t l y  s w o lle n ;s e g m e n ta t io n  d i s t i n c t ; a n n u l a t i o n  o b so le te ;c re a m y  
w h ite ,n o  m a rk in g s ; g l a b r o u s ; t h o r a c i c  le g s  ru d im e n ta ry , f l e s h y  mamma­
l i k e ,  w ith o u t t a r s a l  c la w s ;u ro p o d s  w a n t in g ;u l t im a te  segm ent w ith  
d i s t i n c t  s u r a n a l  p ro n g , w ith o u t su b a n a j a p p e n d a g e s jo c e l la r a e  w an tin g ; 
m o u th -p a r ts  m o d if ie d ;m a x i l la r ^ y  p a lp i  a p p a r e n t ly  tw o ,s e g m e n te d ;a n te -  
nnae a p p a r e n t ly  w ith  th r e e  s e g m e n ts ;m e ta s p ir a c le  f u n c t i o n l e s s ,  v e ry  
much s m a l le r  th a n  abdom inal s p i r a c l e s ; c u t i c l e  on dorsum  sm ooth , on 
v e n te r  m ic r o s c o p ic a l ly ,  s h a rp ly  and d e n s e ly  s p in u l l a t e ;w o o d - b o r e r s ; 
t e l s o n  w ith  deep  m e s o -d o rs a l d e p r e s s io n .
The X ip h y d r i id a e  c o n ta in s  f o u r  g e n e r a ,D e r e c y r ta ,  B ra c h y x ip h u s , 
X ip h y d r ia , and K onow ia, w hich may may be d iv id e d  in to  two g ro u ps on 
pye p rse n c e  o r  ab sen c e  o f th e  r a d i a l  c ro s s ~ v e in  in  th e  w ing s . 
S y s te m a t i s t s  have g e n e r a l ly  c o n s id e re d  t h i s  g roup  a s  a su b fa m ily  c f  
th e  S i r i c i d a h  b u t M a c G il l iv a ry (1906) h a s  e le v a te d  i t  t l  i t s  p r e s e n t  
s ta n d in g  on t h e i r  v e n a t io n a l  c h a r a c te r s  w hich he h as p roven  to  be th e  
m ost g e n e r a l iz e d  o f th e  s p e c i a l i z e d  T e n th r e d io id e a .  R o h w e r( l9 ll)  
would d iv id e  th e  fa m ily  in to  two s u b f a m i l ie s ,  X ip h y r i in a e  and D ere- 
c y r t i n a e ,  th e  l a t t e r  b e in g  m o n o b asic . Of th e  fo u r  g e n e ra , two a re  
r e p r e s e n te d  in  th e  n e a r c t i c  f a u n a .
In  a r e c e n t  s y n o p s is  o f th e  n e a r c t i c  w oodw asps, R o h w er(lP l8 ) t a ­
b u l a t e s  t h a t  " i t  i s  p o s s ib le  t h a t  i t  i s  p ro c a n c h e r i  C re sso n " . Rohwer 
su g g e s ts  t h a t  th e  specim ens w hich P tte n (1 8 7 8 )  r e a re d  from  B e tu la  n ig r?  
and c o n s id e re d  to  be X. a t t e n u a t a  N orton  d o es n o t b e lo n g  to  t h i s  sp e ­
c ie s  b u t i s  s im i l a r  to  an u n d e s c r ib e d  fem a le  b e a r in g  a B rad ley  manu­
s c r i p t  name. N o th ing  i s  known c o n c e rn in g  th e  im m ature s ta g e s  o f  l^o— 
nowia b a s a l i s  S ay. The la r v a e  o f X ip h y d ria  a re  w o o d -b o re rs  and con­
f in e  t h e i r  a t t a c k s  to  dead and d ec ay in g  wood o f d e c id u o u s  t r e e s .
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[Eupopian s p e c ie s  i n f e s t  w illo w s , p o p la r ,  e lm , and b r ic h  and A m erican 
s p e c ie s  m ap le , h ic k o ry  and b i r c h .  Know(1901) l i s t e d  f o u r  s / e c i e sA / 9
jX ip h y d ria  p r o lo n g a ta ,  X, cam a lu s , X. l o n g i c o l l i s ,  and X. a b d o m in a lis  
in  h i s  t a b l e  f o r  th e  la r v a e  o f  T e n th re d in o id e a .
X ip h y d ria  F a l l e n .
L arvae s m a l l ;  ih o ra x  d i s t i n c t l y  sw o lle n , m e ta th o ra x  b e in g  th e  l a r  
[g est segm ent o f  th e  body; ab do^m ina l segm ents 1-8 c y l i n d r i c a l ,  su b - 
|eq u a l in  d ia m e te r  to  each  o th e r ;  t h i r d  abdor'm inal segm ent w ith  s in g le  
fe n n u le t ;  two c a u d a l segm ents somewhat g lo b o s e ;  p l e u r a l  lo b e  m o d e ra te lj  
l a r g e ,  e x te n d in g  th e  e n t i r e  l e n g th  jL f th e  segm en t; s u r a n a l  p rong  
(c o m ra ra tiv e ly  lo n g , w ith  d e n tifo rm  tu b e r c l e s  n e a r  th e  b a s e ; t e n th  ab - 
Idorm inal s te rn u m  much s m a l le r  th a n  th e  te rg u m ; head and u l t im a te  se g ­
m en t w ith  lo n g  s e t a e ;  head se m ig lo b o se , v e r t i c a l  fu rro w s  p r e s e n t ;  e p i ­
c r a n i a l  s u tu r e  in  p a r t  i n d i s t i n c t ;  a n te n n a r ia e  d i s t i n c t ;  a n te n n a e  t * 
[ th re e -s e g m e n te d , segm en ts 1 and 2 r i n g - l o k e ,  segm ent 3 c o n ic a l ,  lo n g e r 
b u t much n a rro w e r in  d ia m e te r  th a n  th e  p re c e e d in g  seg m en ts; lab ium  
[very s m a l l ,  w ith o u t m edian e m a rg in a t io n ;  m a n d ib le s  w ith  d i s t i n c t  d en ­
t e s ;  m a x i l la e  m o d if ie d ^ p a lp i  a p p a r e n t ly  w ith  two seg m en ts , s m a l l ,  
g a le a  co n ic a l.A s m a l le r  th a n  p a l p i ,  l a c i n i a  f l e s h y  t u b e r c l e - l i k e ^  w ith  
s e v e ra l  s e t a e ;  lab ium  w ith  submentum and mentum l a r g e ,  convex , memb- 
Ira n o u s , p a lp i  a p p a r e n t ly  w ith  th r e e  se g m e n ts , s m a l l ,  m edian lo b e  la rg e  
f l a t t e n e d  on v e n t e r ,  su b o b lo n g ; s p i r a c l e s  l a r g e ,  o b l iq u e ,  n o t  w inged; 
gland.ubae w n a tin g .
o
M
X ip h y d ria  p ro v e n c h e r i  C re sso n .
L eng th  12 m m .;w id th  o f  head 1 ,6  mm.; body y e l lo w is h  w h ite ;  head 
creamy w h ite ;  m o u th -p a r ts  b ro w n ish ; s u r a n a l  p ro c e s s  a r i s i n g  from  
la r g e  b ro w n is h ^ su ra n a l lo b e  s t r o n g ly  c h i t i n i z e d j  deep  brow n, more than  
tw ice  as lo n g  a s  wide a t  p ro x im a l en d , d i s t a l  tw o - th i r d s  su d d en ly  and 





rows o f d e n tifo rm  tu b e r c l e s  and sea ltae  in  th e  p ro x im a l t h i r d  and t ^  
d i s t i n c t  v e n t r a l  d e n t ifo rm  tu b e r c l e s  in  th e  d i s t a l  t h i r d ,  one a f t e r  
th e  o th e r ,  th e s e  w ith o u t s e t a e ;  on b i r c h .
D esc rib ed  from  a r a r e  specim en  c o l l e c t e d  a t  S a ran ac  In n , New 
Y ork, Aug, 20 , 1900, and g e n e ro u s ly  lo an ed  by D r, E. P. P e l t ,  The 
la r v e  b o re  in to  p a r t l y  decayed  heartw ood  o f s ta n d in g  b i r c h  and make aAs
g a l l e r y  ab o u t 2 ,5  mm, in  d ia m e te r .  The burrow s a re  in v a r ia b ly  f i l l e d  
w ith  th e  b o r in g s ,  e x c e p t a s h o r t  cu rved  p o r t io n  th r u  which th e  a d u l t  
(m a k e s  i t s  way to  th e  s u r f a c e ,  A p a r a s i t e ,  Param egischia X ip h y d riae  
Ashmead, was r e a re d  by D r. F e l t  from  th e  l a r v a e .
D r, F e l t (1 9 0 6 )  a ls o  found  a n o th e r  l a r v a  m aking m o d e ra te ly  la r g e  
c y l i n d r i c a l  bu rrow s in  d e c a y in g  b i r c h  and c o n s id e re d  i t  as  p ro b a b ly  
b e lo n g in g  to  X. a t t e n u a t a .  He r e f e r s  to  th e  r e a r in g  o f t h i s  s p e c ie s  
by P a t to n  and s u g g e s ts  R hyssa hum ida Say a s  i t s  p a r a s i t e .  S in ce  
th e  i d e n t i t y  o f P a t t o n 's  specim en  i s  q u e s t io n e d  and s in c e  th e  a d u l t  
was a p p a r e n t ly  n o t r e a r e d ,  i t  13 n o t p o s s ib le  to  i d e n t i f y  th e  specim en 
under c o n s id e r a t i o n .  I f  i t  were r e a l l y  X. a t t e n u a t a ,  th e n  i t  sh o u ld  
be known as  X. a b d o m in a lis  a s  p ro p osed  by Konow(1905) a.n^ Rohwer 
(1918) .
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Body c y l i n d r i c a l ,  u n ifo rm  in  d ia m e te r  th u o u t  t e i s o n ;  r u b u s t ; l a r g e  
30-40  m m .jf le s h y , p lu m p ;in te g u m e n t sm ooth , t r a n s p a r e n t in o n - s e ta c e o u s j 
l i g h t  in  c o lo r ;h e a d  c i r c u l a r ; h a l f  a s  h ig h  a s  tho rax ;m fcu th  d i r e c te d  
v e n t r a d ;m o s t ly  ex p o se d , b u t S l i g h t l y  o v e rla p p e d  by p ro th o r a x ;a n te n n a e  
in c o n s p ic u o u s ,a p p a re n ly  o n e -s e g m e n te d jo c e l la ra e  w a n t in g ;e p ic r a n ia l  
s u tu r e  w an tin g  and v e r t i c a l  fu rro w  i n d i s t i n c t ;m o u th -p a r ts  n o t  norm al 
in  f o r m / l i g h t  in  c o l o r ; p ro th o ra x  la rg e ;m e s o th o ra x  and m e ta th o ra x  
s h o r t  in  le n g th  in  com parison  w ith  abdom inal s e m e n ts ; le g s  ru d im e n ta ry  
m am m a-like, su b e q u a l in  s i z e ,  b o rn e  on f l e s h y  c o n ic a l  lo b e ;u ro p o d s  
w a n t in g ; ty p ic a l  segm ent w ith  two i n d i s t i n c t  annul e t s ,  p l e u r a l  f o ld  
d i s t i n c t  b u t  n o t  p ro m /n e n t; t e n th  segm ent sem ig lo b o se  in  p r o f i l e ; t e n th  
t e r g i t e  d i s t i n c t l y  d e p re s s e d  by a m edian f u r r o w ;s u r a n a l  lo b e  on th e  
meson w ith  d a rk  c o lo r e d ,  c h i t i n i z e d ,  a n a l  p ro n g ja n a l  app end ag es w ant­
in g  ; i n t e r n a l - f e e d e r , b o re s  in  th e  t ru n k  o f d e c id u o u s  and e v e rg re e n  
t r e e s .
The s i r i c i d a e  c o n ta in s  f i v e  g e n e ra  and ab o u t f i f t y  s p e c ie s  m ost 
o f w hich a re  c o n f in e d  to  th e  N o rth e rn  H em isphere . The r e c o g n i t io n  
o f th e  f a c t  t h a t  th e s e  i n s e c t s  c o n s t i t u t e  a w e l l - c i r c u m s c r ib e d  g ro u p
l/
d a te s  back  to  th e  tim e  o f  L in n a e u s (1758) who d e s c r ib e d  f i v e  s p e c ie s  
o f  S i r i c i d a e  among th o s e  o f  h i s  h e te ro g e o u s  g en u s Ichneum on, th r e e  o f 
w hich have become th e  type^ o f  th r e e  m odern g e n e ra .  S y s te m a t i s t s  ha\/e 
u n i v e r s a l l y  ag re e d  in  c o n s id e r in g  t h i s  g ro u p  w orthy  o f f a m ily  ra n k . 
The fa m ily  f a l l s  in to  two n a t u r a l  d i v i s i o n s , S i r i c i n a e  in c lu d in g  th r e e
g e n e r a , S ire x ,T T ro c e ra u s , and X e r is ,a n d  T rem ecinae em bracing  two g e n e ra , 
j remex and Tei^don, The genus X e r is  was a s s o c ia te d  w ith  th o s e  g e n e ra  
co n p o sin g  th e  T rem ecinae b o th  by Ashmead( 1898) and K onow (l905) b u t 
Rohw er(1911) p ro p o sed  a more n a t u r a l  a rran g em e n t by p la c in g  t h i s  genus 
in  th e  S i r i c i n a e ,  B r a d le y ( l9 l3 )  d e f i n i t e l y  d iv id e d  th e  two g ro u p s  
on th e  n /m ber o f  segm ents o f  l a b i a l  p a lp i  and in  th e  r e t e n t i o n  o f U.
c e r c i  in  th e  a d u l t s .
A cco rd in g  to  B ra d le y ( 1913) t h e r e  a r e  tw en ty  s p e c ie s  n e a t e r !  from  
N orth  A m erica r e p r e s e n t in g  a l l  th e  known g e n e ra . The s p e c i f i c  ch a­
r a c t e r s  o f some common s p e c i e s ,  a s  S ir e x  n i g r i c o r n i s ,  U ro ceru s c r e -  
s s o n i , and Thremex co lum ba, a r e  s u b je c t  to  a wide ran g e  o f v a r i a t i o n  
and s e v e r a l  v a r i e t i e s  have been  d e s c r ib e d .  So f a r  a s  known th e  l a r ­
vae o f S i r i c i n a e  a re  w o o d -b o re rs  a t t a c k in g  c o n i f e r s  and th o se  o f  th e  
T rem ecinae d e c id u o u s  t r e e s .  Tremex colum ba o r  th r e e  r a c e s  o f t h i s  
s p e c ie s  w hich i n f e s t  m a p le ,e lm , a p p le ,  p e a r , b e e c h ,o a k ,a n d  sycam ore 
a re  th e  b e s t  known ex am p le s . The food p la n t s  o f o n ly  th r e e  A m erican 
s e e c h e s  a r e  known, in c lu d in g  s i r e x  cyaneus and U ro ce ru s  a l b i c o r n i s .  
L arv ae  o f th e  S i r i c i n a e  have n o t been exam ined .
Tremex J u r in e
cT"Body c y l i n d r i c a l ,  s l i g h t l y  f l a t t e n e d  v e n t r a l l ^ i l a r g e  j 'ro b u s ts
A r& U ~ 7W ’w h i t i s h  o r  c r e a m y ;s e ta e  m ic r o s c o p ic ,  u s u a l ly  b a re  e x c e p t on head and
te n th  abdom inal seg m en tjh ead  s e m ig lo b o s e ,s l ig h t ly  w id e r th a n  h i g h ^ n
c e p h a l ic  a s p e c t , s e m i c i r c u l a r ^ p r o f i l e , p roduced  to  th e  v e n t r a l  h a l f  o f
th e  f r o n t ,  th e n  su d d en ly  t r u n c a t e d ; p a le  b ro w n ish ; m an d ib le s  and c o ils*
deep  b ro w n ;an ten n a  a p p a r e n t ly  o n e -se g m e n te d , c o n i c a l ; a n t a c o r i a  p a r t l y  
c h i t i n i z e d  and b e a r s  few  sm a ll s e t a e ; o c e l l a r a e  w a n t in g ,d e p re s s io n  
mesad o f a n te n n a r ia  w hich i s  som etim es c a l l e d  th e  "eye"  i s  a p r e t e n -  
t o r i n a ; v e r t i c a l  fu rro w s  co n c e a le d  by o v e rh a n g in g  p ro th o r a x ;c ly p e u s  
s m a l l ,  l i g h t  in  c o lo r ; la b ru m  t r a n s v e r s e , co n v ex , t h i c k , a s y m e t r i c a l , 
w ith o u t m edian e m a rg in a t io n , b u t w ith  a n o tc h  a t  th e  r i g h t  t h i r d  o f 
s l i g h t l y  o b l iq u e  c e p h a l ic  m a rg in jm a n d ib le s  s tro n g ;m a n d a c u ta  d i s t i n c t ,  
b ro w n ;m a n d ib u la r ia  n a rro w , in c o n s p ic u o u s ;m a x i l la  f l e s h y  e x c e p t su b - 
g a l e a ; s t i p e s  l a r g e ; p a l p i  tw o -seg m e n te d , s m a ll ;  g a le a  .c o n ic a l ,b ro w n , 
s m a ll ,  a r i s i n g  from  broad  s h o u ld e r  w hich b e a r s  a few t i n y  s e ta e  on the 
l a t e r a l  p o r t i o n ; l a c i n i a  ro u n d , lo b e - l ik e  , b e a r s  t h r e e  rows o f brown 
s e t a e ,  w hich d e c re a s e  in  le n g th  on c e p h a l ic  o r  d o r s a l  s id e ; la b iu m
com pact; submenturn n a r r o w , t r a n s v e r s e ,m em branous, menturn c o n v e x , lo b e - l ik e  
d ee p ly  e m e rg in a te  on c e p h a l i j /  m a r g in , l i g u l a  r o u n d , f i t s  in  th e  em argi- 
n a t io n  o f m en tu m ,p a lp i s m a ll ,tw o -se g m e n te d ,s e c o n d  segm ent much s m a lle r  
[than f i r s t  se g m en t, c o n ic a l  and b row n,  ^ seraco5 l a r g e , t r a n s v e r s e ,  d i s ­
t i n c t , c r e s c e n t i c  jP ro th o ra x  l a r g e ,  p roduced  d o rsa d  and c ^ p h a la d , o v e r-
w / .la p p in g  th e  c a u d a l t h i r d  o f th e  head  jm eso th o ra jt and m e ta th o r a c ic  se g ­
m ents ab o u t o n e - h a l f  th e  le n g th  o f  abdom inal segm ents e x c e p t th e  f i r s t  
abdom inal w hich i s  o n ly  l i t t l e  lo n g e r  th a n  th e  m e ta th o r a x ; th o r a c ic  
le g s  ru d im e n ta ry , m am m a-like, s h a l lo w ,t ip p e d  w ith  t i n y  c h i t i n i z e d  s p o t ,  
b o rne  on f l e s h y  c o n ic a l  p e d a l l o b e ; c e r v i c a l  s c l e r i t e s  w a n tin g ; w ith  
t r a n s v e r s e  s u b t r i a n g u la r  lo b e s  w hich m eet on th e  meson in  f r o n t  of 
mediam lo b e  betw een  and s l i g h t l y  ce p h a la d  o f  p r o th o r a c ic  l e g s .  M eta­
s p i r a c l e  a s  l a r g e  as abdom inal s p i r a c l e .
Abdomen t h e ^ s l i g h t l y  and u n ifo rm ly  ta p e r in g  to  th e  f e u d a l  en d , 
a n n u la t io n  i n d i s t i n c t  on d o rs u m ,a p p a re n t ly  w ith  one a n n u le t^ ,o n  th e  
v e n te r  w ith  tw o /a n n u le t s ;  second  a n n u le t  l a r g e r  th a n  f i r s t  a n n u le t ;  
p l e u r a l  f o ld  and p e d a l lo b e  p ro m in e n t, e x te n d in g  th e  e n t i r e  le n g th  o f 
segm ent a s  a u n i t e d  o b liq u e  e l e v a t i o n ; s p i r a c l e s  l a r g e ,  brow n; m eta - 
s p i r a c 'le  n e a r ly  a s  l a r g e  a s  a b d o m in a l ;n in e th  abdom inal segm ent a 
l i t t l e  s h o r t e r  th a n  th e  e i g h t h ; t e n t h  t e r g i t e  c o n v e x , l a t e r a l  a r e a  of 
s u ra n a l  lo b e  b r o a d , p rong  p ro m in e n t, deep  b ro w n is h ,s t r o n g ly  c h i4
t i n i z e d , c o m p re sse d ,w ith  two p a i r s  o f  sm a ll b u t d i s t i n c t  t e e t h .
The fo re g o in g  d e f i n i t i o n  o f  th e  genus i s  based  on one s p e c ie s  £
T, Columba,
2P3
Tremex colum ba L in n aeu s j
L eng th  40 mm,: w id th  o f head 4 m m ,ju ltim a te  segm ent w ith  s e ta e  as 
f o l l o w s ; t e r g i t e  n e a r  th e  c a u d a l m arg in  on each  s id e  o f th e  m edian 
fu rro w  w ith  a s m a l l , b ro w n ,s h a rp ,h o o k - l ik e  s p in e ,w i th  t i n y  s e ta e  which 
a r i s e s  from  la r g e  c a l i c e s ; v e n t r a l  s id e  o f  s u r a n a l  lo b e  w ith  such  seta<
; t e n th  s t e r n i t e  s m a l l ;a  sm a ll brown sp o t a t  th e  l a t e r a l  end o f  a n a l  
s l i t ; s u b n a l  lo b e  n o n - s e ta c e o u s ; su b a n a l ap p end ag es w a n tin g ; 1 -8396 ;
G
The eg g s o f th e  p ig eo n  trem ex  a re  o b lo n g  o v a l ,p o in te d  a t  b o th  
e n d s ,a b o u t 1 ,8  mm. in  l e n g th ;o v ip o s i t e d  s in g ly  b u t in  l im i te d  a re a  
c lo s e  to  each  o t h e r , s o  la r v a e  a p p e a r  som etim es su b g r e g a r e o u s ; o v i-  
p o s i t i o n  ta k e s  p la c e  in  e a r l y  sum m er,fem ale som etim es f a i l  to  w ith ­
draw o v ip o s i t o r  and d i e s  in  s i t u : la r v a e  on h a tc h in g  in  th e  woo'd make 
a g a l l e r y  and fe ed  f o r  p ro b a b ly  one se a so n  t r a n s f o r m a t i o n  ta k e s  p la c e  
in  th e  b u r r o w ;a d u i ts  em erge th u  c i r c u l a r  h o le ,a b o u t  8 mm,in d ia m e te r .  
The la r v a e  a r e  p a r a s i t i z e d  by T h a le s s a  lu n a to r  and V F a b r i c i u s .
F e l t (1 9 0 6 )  s u g g e s t s ,  a s  re m e d ia l m easure  a g a in s t  t h i s  i n s e c t ,  to  
c u t and b u rn  a l l  t r e e s  b a d ly  in f e s te d . .  K eeping  th e  t r e e s  in  v ig o ro u s  
h e a l th  i s  supposed  to  be s u f f i c i e n t  to  p re v e n t  th e  i n ju r y  a s  th e  




Antennae long, conspicuous, m/ltisegmented, located above or near 
th^4cellarae ; uropods wahting;last abdominal segment rounded, with a 




The Magalodontidae contains four genera, Rhipidioceros, Megalo- 
dontes, Melanopus, and Tristactus about th ir ty - f iv e  species
wliich are distributed in Europe, Asia and North Africa.Systematists 
have invariably associated thid family with the Pamphiliidae but that 
this position is unnatural has been conclusively shown by 
MacGillivray. He ha# pointed out that i t  representes a line of 
specialization very similar to that found in the Siricidae and that 
altho i t  is more closely related to this family than to any, there
is an abundance of characters fo r  considering i t  as a d istinct group, 
Only one species, Meglodontes sp issicorn is (K lug), has been recog 
nized in. the larval stage. The larvae, according to Hiendlmayr 
(1878), are found on Lasperpitium latifo lium  L. in central Europe 
from the end of July to the beginning of August. In the younger 
stages, they are gregareous and l iv e  in a common nest but they spin 
individual web when half-grown. Ihere is one generation a yea .
This onteresting species was not available fo r  study ano tne 
de fin ition  given above is abstracted from Konow(1901) and may be nur> 
by la ter  studies of l i t t l e  value in defining the family, This 
family, so far as the recorded larva l characters are concerned, seems 
to be closely associated with the Pamphiliidae in possessing the 
b r is t le - l ik e  cerci and long conspicuous antennae. Future obser- &
vations, however, may possibly reveal more .^unimportant characters 
not given inAb rie f synopsis of Konow.
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Cephlclae
• Body c y l i n d r i c a l , s o m e t l  e s  s l i g h t l y  d e p r e s s e d ,e n l a r  e t
s l i g h t l y  arid u n ifo rm ly  t  toe r i n g  cau d ad , s l e n d e r  o r m odera te ly  s t o u t ;  
s e g m e n ta tio n  u s u a l ly  d i s t i n c t ; a n n u l a t i o n  som etim es i n d i s t i n c t ; c u t i c l e  
sm ooth o r  v e r r u c o s e ,  m ic r o s c o p ic a l ly  and .s p a r s e ly  s e t i f e r o u s ;
c o lo r  g e n e r a l ly  p a le  o r  cream y w h i te ;n e v e r  d i s t i n c t l y  b r i g h t l y  marked 
e ro u  r  - i r ,s e m ig lo b o s e ,m o d e ra te ly  la r g e ,n a r r o w e r  th a n  
th o r a x ,c a u d a l  p o r t io n  c o n c e a le d  by p r o th o r a x ,p a le  brown o f  c o n c o lo r -  
ous w ith  body, s p a r s e ly  s e t i f e r o u s ; m o u th -p a r ts  d i r e c t e d  v e n t ra d , norma:, 
in  fo rm ,b ro w n is h ;a n te n n a e  w ith  fo u r  o r f i v e  se g m e n ts , c o n i c a l ; o c e l l a r -  
ia e  s m a ll ,  w i th  o c u l a r i a ,  l e s s  th a n  o n e - f i f t h  trie  d ia m e te r  of a n te ii-  
i -r i a  and lo c a te d  la te r o - c a u d a d  of i t ; e p i c r a n i a l  s u tu r e  and v e r t i c a l  
fu rro w s  p r e s e n t ;  n e so th o ra x  d i s t i n c t l y  and m e ta th o ra x  somewhat w ith  
d o r s a l  and l a t e r a l  a s p e c ts  s w o l l e n ; th o r a c ic  le g s  v e s t i g i a l , im e s h y ,  
m am m a-lik e ,in d i s t i n c t l y  s e g m e n te d , ta r s a l  c law s w a n t in g ; th i r d  abdom in­
a l  segm ent w ith  two o r  t h r e e  a n n u le t s ,  som etim es i n d i s t i n c t  j.on v e n te r  
w i th  th r e e  a n n u l e t s ; u ro p od s w a n tin g ,so m e tim e s  w ith  s l i g h t  s w e l l in g s  
in  no rm al p o s i t i o n  o f u ro p o d s ; l a t e r a l  lo b e s  p ro m in e n t ,e x te n d in g  th e  
e n t i r e  le n g th  o f  th e  se g m en t;te rg u m  o f u l t im a te  segm ent w i ta  m esal 
l o n g i t u d in a l  b ro ad  d e p r e s s io n /a n d  d i s t i n c t  s u r a n a l  p r o c e s s ; s te rn u m  
of u l t im a te  segm ent w ith  a p a i r  o f m in u t e , i n c o n s p i c u o u s ,v e s t i g i a l ,  
p a p i l l i f o r m  su b a n a l appendages v e n tr a d  of tn e  c e p h a l ic  eno. o± sue 
a n a l  s l i t ; i n t e r n a l  f e e d e r s ,b o r in g  i n to  th e  stem  of m onoco ty leaonous 
and h e rb aceo u s p l a n t s  and b u s h e s ;p u p a tio n  in  tu n n e ls  in  tn e  h o s t  
p l a n t s .  ■
The C ephidae c o n ta in s  ab o u t f o u r te e n  g e n e ra  and i s  m o d e ra te ly  
r i c h  in  num ber o f s p e c ie s  w hich  a re  som etim es o f i n t e r c o n t i n e n t a l  
distribution. Nine g e n e ra  a r e  r e p r e s e n te d  in  N o rth  America. P r a c t i c ­
a l l y  a l l  s y s t e m a t i s t s  have c o n s id e re d  t h i s  g roup  a s  a  d i s t i n c t
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a g g re g a te  w o rth y  o f fa m ily  ra n k . Rohwer( 1911), how ever, has e x p re sse d  
th e  o p in io n  t h a t  f u tu r e  s t u d i e s  nay p o s s ib ly  make i t  a d v ie ^ a b le  to  
u n i t e  t h i s  g ro u p  w ith  th e  X y e lid a e  and to  t r e a t  e a ch  o f them  as su b ­
f a m i l i e s .  T here have so fa r^ n o  f a c t s  o r  re a s o n s  b ro u g h t to  l i g h t  
w hich c a l l  f o r  su ch  a s t e p .  On th e  o th e r  hand, M a cG -illiv ray ' s s tu d y  
has em p h asised  th e  f a c t  t h a t  "so  f a r  as th e  w ings a re  c o n c e rn e d ,th e y  
a r e  th e  m ost d i s t i n c t  o f any g ro u p  o f th e  T e n th re d in o id e a ,a n d  a re  
o n ly  i n d i r e c t l y  r e l a t e d  to  any o f th e  o th e r  f a m i l i e s . "  They a re  
g e n e r a l iz e d  in  th e  maner of th e  o r ig in  of m edia b u t a r e  s p e c ia l i z e d  
in  o th e r  f e a t u r e s  o f  th e  w in g s . On th e  b a s i s  o f l a r v a l  c h a r a c te r s  . 
t h i s  fa m ily  I s  r e l a t e d  to  th e  P a m p h ili id a e  and i s  q u i te  u n r e la te d  to  
t i e  X y e lid a e .
The s y s te m a t ic  p o s i t i o n  o f th e  o s c u la n t  genus S y n te x is  i s  un­
s e t t l e d .  In  th e  o r i g i n a l  d e s c r ip t io n ,R o h w e r (1915) s t a t e d  t h a t  t h i s  
genus has a f f i n i t i e s  w ith  b o th  th e -C e p h id a e  and X ip h y d r iid a e  and on 
th e  b a s i s  o f v e n a t i o n , i t  p ro b a b ly  b e lo n g s  to  th e  l a t t e r  a s  d e f in e d  
by M acG -illiv ray . C e r ta in  f e a t u r e s  o th e r  th a n  v e n a t i o n ,  how ever, le d  
Rohwer to  p la c e  i t  in  th e  fo rm e r. I t  i s  n o t  s a f e  to  v e n tu re  any 
o p in io n  w ith o u t  c a r e f u l  e x a m in a tio n  o f th e  l a r v a e  b u t th e  an te n n a e  
• and la c k  o f p a p i l l i f o r m  su b a n a l appendages in  th e  l a r v a e  s u g g e s t  
.c lo s e  a f f i n i t y  w i th - th e  X ip h y d r i id a e . '
At l e a s t  s i x  o u t o f s ix te e n  A m erican s p e c ie s  have been  re c o g ­
n iz e d  in  th e  l a r v a l  s t a g e s  and t h e i r  h o s t  p l a n t s  r e c o rd e d . Jan u s  
i n t e g e r  and Cephus c in c tu s  a re  econom ic p e s t s .  K onow 's t r i b e  
M acroceph ides in c lu d e s  th e  s p e c ie s  th e  l a r v a e  o f w hicn b o re  - in to  tu e  
p i t h  o f  sh ru b s  and woody tw ig s  and h i s  t r i b e  Cephici.es em braces th o se  
whose la r v a e  b o re  in to  th e  s t a l k s  o f G-ran.ina.ceae.
D e s c r ip t io n s  and table, f o r  d i s t i n g u i s h i n g  th e  la r v a e  o f f iv e  
s p e c ie s  r e p r e s e n t in g  f o u r  g e n e r a ,n d i r u s , J a n u s ,C ephus,anu  H a r t ig i a
207to g e th e r  w ith  a d e f i n i t i o n  o f th e  g ro u p s on " c h a r a c te r s  coram on to  
a l l  th e  g e n e ra  s tu d ie d  and p ro b a b ly  to  th e  fa m ily "  were p u b l is h e d  
by M id d le to n (1 9 17). He r e s e rv e d  f o r  f u tu r e  d i s c u s s io n  th e  q u e s t io n  
of s y s te m a t ic  p o s i t i o n  of th e  C ephidae b u t Jo in te d  o u t th e  ob v io u s 
a f f i n i t y  o f t h i s  g ro u p  w ith  th e  S l r i c i d a e  on one hand and th e  
P a m p h ili id a e  on th e  o th e r .
G enera o f  C ephidae
a . P a p i l l i f o r m  suban  ml appendages p r e s e n t  on th e  u l t im a te  segm ent,
b . A ntennae w ith  f i v e  s e g m e n ts jd e n tifo rm  t u b e r c l e s  a t  th e  p r o ­
x im a l end o f th e  s u r a n a l  p ro c e s s  p r e s e n t ,  d i s t a l  c h i U n i te d  
p o r t io n  o f s u r a n a l  p ro c e s s  d e p r e s s e d ,o v a l  In  c r o s s - s e c t i o n
...............................................................................  Ja n u s  S te p h e n s .
bb. A ntennae w ith  f o u r  se g m e n ts ; d e n tifo rm  t u b e r c l e s  a t  th e  p r o ­
x im al end o f th e  s u r a n a l  p ro c e s s  w an tin g  o r  p r e s e n t ;  
d i s t a l  c h i t i n i z e d  p o r t io n  of s u r a n a l  p ro c e s s  n o t  d e p re s s e d , 
c i r c u l a r  in  c r o s s - s e c t i o n .
c . S u ra n a l p ro c e s s  p roxim ad o f d i s t a l  c y l i n d r i c a l  p o r t io n
w ith  s t r o n g ly  c h i t i n i z e d  d e n t i fo rm  t u b e r c l e s .
.............................................................................A d iru s Konow.
cc . S u ra n a l p ro c e s s  prox im ad  of d i s t a l  c y l i n d r i c a l  p o r t io n  
o u tw i t h , s t r o n g l y  c h i t i n i z e d  d e n t i fo rm  t u b e r c l e s ,
d . S u ra n a l p ro c e s s  o n ly  a l i t t l e  lo n g e r  th a n  w ide a t  th e  
p ro x im a l e n d ,w ith  a s i n g l e  w h o rl o f s e t a e  n e a r  th e  
d i s t a l  c o n s t r i c t i o n  o f p r o c e s s . . . 
..................................................................... Cephus L a t r e i l l e .
dd . S u ra n a l p ro c e s s  more th a n  tw ic e  as lo n g  a s  w ide a t  th e  
p ro x im a l e n d ,w ith  more th a n  a  s in g l e  w h o rl of s e ta e  
n e a r  th e  d i s t a l  c o n s t r i c t i o n  o f p r o c e s s .
..................................................... .1-1 a r t  i g i a  ' c h i  oc 11 e .
h
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a a . P a p i l l i f o r m  su b a n a l app©nci a ges w a n tin g  on th e  u l t im a te  segm ent.
I ................................................................................................S y n te x is  Rohwer.
| Should Cephuo p ro v e  to  p o s s e s s  f iv e - s e g m e n te d  a n te n n a e  a s  r e p o r t ­
ed by M id d le to n , th i s  genus can be r e a d i l y  s e p a r a te d  from  Janus by th e  
[ f a c t  t h a t  th e  fo rm er la c k s  d e n t i fo rm  tu b e r c l e s  around  th e  b ase  o f th e  
e u ra n a l  p ro c e s s  and th e  d i s t a l  c h i t i n i z e d  p o r t io n  i s  c i r c u l a r  in  
c r o s s - s e c t i o n .
. Janus. S tep h en s
A ntennae w ith  f i v e  s e g m e n ts Jsegm en ts 1 and 2 s h o r t , r i n g - l i k e ,  
segm ent 3 lo n g e r  b u t h a l f  a s  w ide in  d ia m e te r  as  segm ent 1 ,segm ent 4 
c y l i n d r i c a l , l o n g e r  th a n  w id e ,se g m e t 5 e lo n g a t e - c o n ic a l , tw ic e  as lo n g  
as w id e ,s u b e q u a l in  le n g th  o r  s h o r t e r  th a n  segm ent 4 j s u r a n a l  p ro c e s s  
s h o r t , s t r o n g l y  c h i t i n i z e d ,n e a r l y  as lo n g  a s  w ide a t  p ro x im a l end, 
d e n tifo rm  tu b e r c l e s  w ith  c i r c u l a r  rows o f s t i f f  s 4 ta e  on th e  proxim a. 
h a l f , d i s t a l  h a l f  s m a l l , d e p r e s s e d , n a rro w ly  o b lon g  in  c r o s s - s e c t i o n ;  
su b a n a l ap p end ag es p e g - l i k e ,w i t h  a m inu te  s e t a  a t  th e  d i s t a l  end , 
a p p a r e n t ly  s e g m e n te d ,w ith o u t s e t a e  n e a r  th e  p ro x im a l e n d , l a t e r a l  
a r e a  o f s u r  r i a l  lo b e  w ith  2 -3  s a t a e ; m an d ib le s  w ith  fo u r  d e n te s .
The two known s p e c ie s  can be - s e p a ra te d  a s  f o l l o w s : -
j p * —
a. ^ u b a n a l ap p en d ag es d i s t i n c t l y  tw o -seg m e n te d ,seg m en t 1 r i n g - l i k e ,  
much l a r g e r  in  d ia m e te r  th a n  segm ent 2 ; an te n n a e  w ith  segm ent 
5 ab o u t o n e - h a l f  as  lo n g  as  segm ent 4 ;b o r e s  in  S a l ix
. . . . a b b r e v la tu c  day.
du. a n a l  app end ag es i n d i s t i n c t l y  two,-‘segm en ted , segm ent su b e q u a i
in  d ia m e te r ; a n te n n a e  w ith  
o n ly  s l i g h t l y  s h o r t e r  th a n
................................ i i* i * * if.* ‘iI*.
segm ent 5 su b e q u a l in  le n g th  o r  
segm ent 4 ;b o r e s  in  C u rre n t . 
........................ i n t e g e r  M orton.
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Aclir us Konow
A ntennae w ith  f o u r  se g m en ts ,se g m e n t 4 l o n g ,p e g - l i k e ,n e a r l y  th r e e  
tim e s  a s  lo n g  a s  w ide , tw ic e  a s  lo n g  as segm et 3 , "b lu n tly  p o in t e d ; 
s u r a n a l  p ro c e s s  l a r g e , d i s t a l  o n e - f o u r th  s t r o n g ly  c h i t in i z e d ,s u d d e n ly  
n arrow ed  and c i r c u l a r  in  c r o s s - s e c t i o n ; w i t h  c h i t i n i z e d  d e n t i fo rm  
t u b e r c l e s ; su b a n l appendages p e g - l i k e ,  f l e s h y ,  a p p a r e n t ly  unsegaex ited , 
w ith  a t t e n d in g  s e t a e  n e a r  th e  p ro x im a l e n d , th e s e  s e t a e  a re  s e p a ra te d  
from  th e  re m a in d e r  of th e  r e t a e  on th e  s t e r n u m ; l a t e r a l  a r e a  of s u r ­
a n a l  ' lo b e  w ith  20-28  s e t a e .  ,
A d iru s  t r im a c u la tu s  Say
M id d le to n  has d e s c r ib e d  th e  l a r v a e  in  d e t a i l .  I t  b o re s  in  th e  
sterns of b la c k b e r r y  ana r o s e .  I have exam ined one m atu re  and two 
young damaged sp ec im en s t h r u  th e  c o u te sy  o f D r .E .P .F e l t ,s p e c im e n s  
from  New Tor# S ta t e  M useum ,labeled  "a  2766" and "a  2261".
Cephus L a t r e i l l e
A ntennae w ith  f o u r ,a c c o r d in g  to  M id d le to n  5 , se g m en ts ,se g m e n t 4 
l e s s  th a n  tw ice  as lo n g  a s  w id e ,a b d o m in a l segm ents 5 -8  w ith  v e n t r a l  
swellings c o rre s p o n d in g  in  p o s i t i o n  to  u ro p o d s ; s u r a n a l  p ro c e s s  w it  a-* 
o u t c h l t i n i z e d  d e n t i fo rm  tu b e r c le s n w i th  a s in g le  w h o rl o f sp in o u s  
s e t a e  proxitnad o f  d i s t a l  c o n s t r i c t i o n ; su b a n a l app end ag es p a p i l l a - l i k e  
c y l in d r i c a l ,m o r e  th a n  tw ^ce as lo n g  a s  w id e ,b lu n t ly  rounded  a t  th e  
d i s t a l  e n d ,w ith  one o r  more s e ta e  n e a r  th e  p ro x im a l e n d ; l a t e r a l  area, 
o f s u r a n a l  lo b e  w ith  7 —15 s e t a e jm a n d io le s  t r i d e n t  ,t o .
A cco rd in g  to  R ohw er(1917)o n ly  two s p e c ie s  o f  t h i s  genus a r e  
known to  occur in  H o rth  A m erica . They can be s e p a r a te d  a s  f o l lo w s : -  
a . S ubana l appendages w ith  a s i n g l e , r a r e l y  tw o ,a t t e n d in g  s e t a  on 
th e  c e p h a l ic  s i d e ; l a t e r a l  a r e a  o f s u r a n a l  lo b e  t y p i c a l l y  
w ith  sev en  s e t a e , in tro d u c e d  from  E u ro p e ;b o re s  in  wueau.
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a a . S u b an a l app end ag es w ith  s e v e r a l  a tte n d in g ; s e t a e : l a t e r a l  a r e a
o f s u r a n a l  lobe w ith  ab o u t 15 s e t a e ;o n ly  t r u e  n e a r o t i c  s p e c ie  
k n ow n ;b o reb in  s t a l k s  o f E lyraus, A gro p y ro n , P h leura ,and  ‘.th e a t.
c in c tu s  N o rto n .
H a r t i g i a  S c h io d te
A ntennae w ith  f o u r  se g m en ts ,se g m e n t 4 lo n g e r  th a n  segm ent 3, 
e l o n g a t e ,c o n i c a l ; s u r a n a l  p ro c e s s  tw ic e  as lo n g  as w ide a t  p ro x im a l 
e n d ,w ith o u t  d e n tifo rm  t u b e r c l e s ,w i t h  s e v e r a l  w h o rls  o f sp in o u s  s e t a e ;  
su b a n a l app end ag es tw o -seg m en ted ,so m e tim es i n d i s t i n c t l y , w i t h  a t t e n d ­
in g  s e ta e  s e p a r a te d  from  th_- re m a in d e r  o f , e t .  .e on th e  s te rn u m  of 
u l t im a te  se g m en t; l a t e r a l  a r e a  o f s u r a n a l  lo b e  w ith  15-20 s e t a e .
H a r t i g i a  c r e s s o n i  K irb y
The la r v a e  o f t h i s  s p e c ie s  have been  d e s c r ib e d  in  d e t a i l  by 
M id d le to n . They b o re  in  th e  stem  of Rubus in  C a l i f o r n i a .  The 
g e n e r ic  d e f i n i t i o n  g iv en  above was b a sed  upon sp ec im en s o o ta in e d  
t h r u  th e  courtesy o f Mr. H arry  S. Sm ith o f S acram en to , C a l . and does 
n o t  q u i te  ag ree  w ith  t h a t  g iv en  by M id d le to n .
Q ryssic lae
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Body e r u c i f o r m ,g r u b - l i k e , s u b c y l in d r &c a l , s l i g h t l y  d e p re s s e d , 
sw o llen  in  th e  m id d le , o f  th e  jB^d omen, t a p e r in g  a t  each  end ; seg m en ta­
t i o n  d i s t i n c t * s i m u l a t i o n  o b s o l e t e ; cream y w h i te ,w i th o u t  c o lo re d  
m a rk in g s ; s p i r a c l e s  on p ro th o r a x  and f i r s t  e ig h t  abdom inal se g m e n ts ; 
th o ra x  in c r ^ s in g  in  s i z e  c u d a d , t h o r a c i c  le g s  o b s o l e t e ; u ro p od s 
w a n tin g ; f o u r t h  abdom inal segm ent l a r g e s t  in  d i a m e te r , s i z e  o f segm ents 
d e c r e a s in g  r a p id ly  c a u d a d , l a s t  segm ent s m a l l e s t ; s u r a n a l  p ro c e s s  and 
su b a n a l ap p end ag es w a n t in g ;head w h ite ,c o m p re sse d  c e p h a lo -c a u d a d , 
c i r c u l a r  in  f r o n t a l  c o n to u r ,n a r ro w e r  th a n  th o r a x ;a n te n n a e  w ith  a 
s in g le  s e g m e n t ,p a p i l la - l ik e { m a n d ib le s  t r i d e n t a t e >m a x i l la e /a n d  lab iu m  
v e s t i g i a l , f l e s h y , l o b e - l i k e , w i t h o u t  p a l p i ; o c e l l a r a e  w a n t in g ; la r v a e  
p a r a s i t i c  on w o o d -b o rin g  l a r v a e  o f  C o le o p te ra jp u p a t io n  in  th e  p u p a l 
c e l l s  o f th e  h o s t s .  .
The O ry s s id a e  c o n ta in  s i x  g e n e ra  and a l im i t e d  num ber o f s p e c ie s  
d i s t r i b u t e d  th r u o u t  th e  w o rld . The genus O ry ssu s a lo n e  i s  r e p r e s e n t e  
in  th e  n e a r c t i c  r e g io n .  In  fo rm er y e a r s  th e  fa m ily  has been a s s o c i a t  
ed  w ith  th e  S i r i c i d a e  b u t  r e c e n t l y  w r i t e r s  a re  in  a c c o rd  in  r e g a rd in g  
i t  a s  an e x tre m e ly  s p e c i a l i z e d  com pact g ro u p . M acG -illiv ray ( 1906) 
came to  th e  c o n c lu s io n  t h a t  "so  f a r  as t h e i r  w ings a r e  concerned, 
th e  re se n c o  o f th e  seco n d  a n a l c e l l  in  th e  f r o n t  w ings i s  th e  on ly  
s t r u c t u r e  t h a t  would p la c e  th e  genus O ry ssu s in  th e  s u p e r fa m ily  
T e n th r e d in o id e a ." The g roup  i s  n o t  o n ly  h ig h ly  s p e c i a l i z e d  in  th e  
a d u l t  c h a r a c te r s  b u t  a r e c e n t  d is c o v e ry  o f th e  p a r a s i t i c  h a b i t  of trie  
la r v a e  s e t s  o f f  th e s e  H ym enoptera from  a l l  o th e r  T e n th re d in o id e a  as  
an u n iq u e  c l a s s  by th em seiv eg ii In  f a c t  Ronwer and Cushmam > ✓  i / / hu,\© 
gone so f a r  as to  p ro p o se  a new s u b o r d e r , I d l o g a s t r a ,p l a c i n g  i t  
" in te r m e d ia te  betw een th e  su b o rd e r  Chainsto g a s t r a - - w n e r e  a d u l t  
would p la c e  i t - - a n d  th e  s u b o rd e r  C l i s t o g a s t r a - - w i t h  w nich  th e  l a r v a
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w ould a l l y  I t . ” W hether t h i s  a rran g em e n t i s  a c c e p ta b le  o r  n o t , t h e
jff a c t  t h a t  t h i s  g roup  i s  e x tre m e ly  w e ll  c ir c u m s c r ib e d  ana t h a t  i t  
r e p r e s e n t s  th e  summit o f an e x tre m e ly  i s o l a t e d  l i n e  o f  s p e c i a l i z a t i o n  
in  th e  T e n th re d in o id e a  can n o t  be d o u b te d .
Only one s p e c ie s ,O r y s s u s  o c c i d e n t a l i s  C re a so n ,h a s  been re c o g ­
n iz e d  in  th e  im m ature s t a g e s .  The d e f i n i t i o n s  g iv e n  h e re  have been 
b ased  on th e  d e s c r i p t i o n s  and f i g u r e s  o f t h i s  s p e c ie s  p u b l is h e d  by 
Rohwer ana Cushm an(1917). I t  i s  q u i t e  p o s s ib le  t h a t  f u tu r e  s tu d i e s  
may p ro v e  them  in a d e q u a te  f o r  th e  l a r v a e  o f  o th e r  g e n e ra  and s p e c ie s  
y e t  to  be d is c o v e re d .
O ryssu s L a t r i e l l e
E p ic r a n ia l  s u tu r e  f a in t , a r m s  o b s o l e t e ; c ly p e u s  c r e s c e n t ic ^ . , 
narrow; f r o n to - c ly p e a l  and c ly p e o —l a b r a l  s u tu r e s  d i s t i n c t ; lab rum
more th a n  tw ic e  as w ide as  lo n g ,w i th  sh a llo w  m esal em arg inc ttiO ii,
•n  term  a r  i a  d i s t i n c t l y  e l e v a t e d ,a n t a c o r i a  e x te n s iv e ,m o u n d - l ik e ; 
an te n n a e  sm a ll,m am m a -lik e ; m an d ib le s  s t r o n g ly  c h i t in ia e d ,c u r v e d ,n a r r o w  
m esal d e n t i s  l a r g e r  th a n  l a t e r a l  d e n t e s , t h e s e  su b e q u a l in  s i z e , s h a r p ,  
m a x il la e  f le s h y ,s u b t r ia n g u la r ,u n s e g m e n te d  l o b e s ; an n u l a t io n  on dorsum  
i n d i s t i n c t l y  tw o ,o n  v e n te r  o n e ; l a t e r a l  lo b e s  d i s t i n c t , e x t e n d i n g  th e  
e n t i r e  l e n g th  o f  s e g m e n ts ; 3p i r a c l e s  v i s i b l e  from  d o r s a l  a s p e c t ,  
segm ents t r a n s v e r s e ly  r a i s e d  and w ith  a few m in u te  t u b e r c l e s .
O ryssu s o c c i d e n t a l i s  C resso n
C o lo r w h ite  w i th  m an d ib le s  and c h i t i n i z e d  r id g e s  n e a r  m outh
brow n; head 
abdom inal
o n e - th i r d  as w ide as th e  w id e s t  segm ent o f th e  b o d y ,fo u r th  
segm ent;m a x il la e  w ith  m inu te  b ro w n ish  s p o ts  b e a r in g  ab o u t
th r e e  s e n so ry  p a p i l l a e ; lab iu m  w ith  ab o u t f o u r  s t o u t  s e t a e  on each  
s id e  o f m e s o n ; p ro th o r a x  d e c l iv o u s  to w ard  th e  h e a d ,fo rm in g  s t r a i g h t  
l i n e  w ith  th e  l a t t e r  in  p r o f i l e , s u b e q u a l  in  l e n g th  on dorsum  w ith
me s.ot ho r a x ; m e ta th o ra x  h a l f  a s  lo n g  as m eso th o ra x ;ab d o m in a l segm ents
, 213in jle n g th  in  o rd e r  o f 8, ( 1, $ ) ,  ( '2 ,7 ) ,  ( 4 ,6 ) , 5 ,  10 on dorsum , ( 6 ,7 , 8 ) , 5 , 1 ,
3 , ( £ , 4 ) , 9 , 1 0  on v e n te r ,  8 ,7 ,4 ,  ( 1 , 2 , 5 , 6 ) , 3 , 2 ,  10 on l a t u s ; t e n t h  abdominal 
segm ent o n e - f o u r th  as wide and o n e - th i r d  as h ig h  a s  th e  f o u r th  and 
s i x t h  segm ent r e s p e c t iv e ly J d o r s o - c e p h a l i c  m arg in  .o f te s o th o r a e ic  
ana e ig h th  abdom inal segm ents d i s t i n c t l y  and o f m e ta th o r a c ic  and 
abdom inal segm en ts 5 ,6 ,7 ,9 ,1 0  s l i g h t l y  co n v ex ,an d  o f abdom inal segmer.i 
2 and 5 concave ; v e n to - c e p h a l ic  m arg in  o f abdom inal segm en ts 1 , 6 , J , 0 
d i s t i n c t l y  and o f 2 and 9 s l i g h t l y  c o n c a v e ,o f  3 ,4 ,  and 5 c o n v e x ,o f  1 
and 6 w ith  a d i s t i n c t  convex e m a rg in a tio n  on each  s id e  of meson; 
abdom inal segm ents w ith  th e  d i s t a n c e  from  s p i r a c l e s  to  d o r s a l  s u r fa c e  
u n ifo rm  in  p r o f i l e , a n d  much s h o r t e r  th a n  th e  d i s t a n c e  to  th e  v e n t r a l  
s u r f a c e ,  th e  l a t t e r  v a r i a b le  and in c r e a s in g  caudad  to  th e  s i x t h  segmeir 
and d im in is h in g  t h e r e a f t e r ;  "e ach  t h o r a c i c  and abdom inal segm ent has 
• d o r s a l l y  a t  each  s id e  o f th e  m idd le  a lo w , t r a n s v e r s e  e l e v a t io n  
su rm oun ted  by a t r a n s v e r s e  row o f fo u r  o r f i v e  s n o r t , s t o u t , back  
p o in t i n g  s p in e s ” >s e t i f e r o u s  e l e v a t io n s  on abdom inal segm en ts 1-i &nu- 
9 and m e ta th o ra x  n e a r  th e  c a u d a l m arg in  o f  th e  s e g m e n ts , th o s e  o f 
p r o th o r a c ic  and m e s o th o ra c ic  and e ig h th  abdom inal segm en ts in  th e  
m id d le ; t e n th  abdom inal segm ent w ith  sm a ll p o i n t e d .p ro tu b e ra n c e s  
d i r e c t e d  ca u d a d ; v e n te r  o f  segm ents w ith  b ro w n ish  s p o ts  in  norm al 
p o s i t i o n s  o f  l e g s ; l a r v a e  p a r a s i t i c  on th e  l a r v a e  o f  B u p r e s t i s  c o n f lu -  
ens S a y ,B . l a e v e n t r i s  L e c o n ta ,a n d  p o s s ib ly  o th e r  s p e c ie s  o f B u p r e s t i -
d a e .
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TV. P h y lo g e n e tic
A c l a s s i f i c a t i o n  b a se d  on phy togeny  i s  one o f th e  e s s e n t i a l  
co n c e rn s  o f p h i lo s o p h ic a l  taxonom y. In  o rd e r  to  a s c e r t a i n  th e  g en e tic  
r e l a t i o n s h i p  o f o rg an ism s s y n t h e t i c  as  w e ll  a s  a n a l y t i c  c o n s id e r a ­
t i o n  o f e v id e n c e  draw n from  a l l  th e  b ra n c h e s  o f b i o l o g i c a l  s c ie n c e s  
i s  im p e ra t iv e . The in d i s s o lu b l e  r e l a t i o n  o f m orpho lo g y ,em b ry o lo g y , 
and p a le o n to lo g y  to  taxonom y i s  so  m a n ife s t  and f a m i l i a r  tu a n  no 
comments a re  n eed ed . The tim e  has com e,how ever,w hen a c r i t i c a l  
e x a m in a tio n  o f th e  p h y lo g e n e t ic  s i g n i f i c a n c e  and th e  taxonom ic v a lu e  
of th e  p h y s io lo g ic a l  and b i o l o g i c a l  a t t r i b u t e s  o f a n im a ls  'ius o oe 
made. W hatever e v id e n c e  c o m p a ra tiv e  p h y s io lo g y ,b io c h e m is t r y ,a n d
g e n e t ic s  may o f f e r  sh o u ld  be in c o r p o r a te d  as f a r  as p o s s ib le  w ith  
th e  d a t a  o b ta in e d  in  o th e r  more commonly e x p lo i t e d  f i e l d s  of r e s e a r c h  
Only in  t h i s  way i s  i t  p o s s ib le  to  a r r i v e  a t  t&e co m p reh en siv e , 
s y s te m a t ic  and com ple te  ©summation o f know ledge o f a n im a ls , m i s  i s  
th e  p r im a ry  f u n c t io n  o f p h i lo s o p h ic a l  taxonom y and in  t h i s  se n se  
W .S .Jevons*  s a y in g  t h a t  " s c ie n c e  can  e x te n d  o n ly  so  f a r  as th e  power 
of a c c u r a te  c l a s s i f i c a t i o n  e x te n d ,"  i s  t r u e .
T h ere  a re  re a s o n s  t o  b e l ie v e ,h o w e v e r , th a t  even to  day m orpholo­
gy, s t i l l  a s  o f o l d , h o ld s  i t s  suprem e p la c e  in  s y s te m a t ic  i n v e s t i g a ­
t i o n s  as  i t  o f f e r s  fu n d am en ta l a s s i s t a n c e  in  d e te rm in in g  th e  g e n e t ic
a f f i n i t i e s  o f o rg a n ism s . The s u c c e s s  o f su c h  a s tu d y  o f p h y to g eny  
b ased  on m o rp h o lo g ic a l e v id e n c e  depends on th e  a b i l i t y  o f trie  i n ­
v e s t i g a t o r  to  s e l e c t  th e  p ro p e r  s t r u c t u r e s , t o  d e te rm in e  th e  d i r e c ­
t i o n  and n a tu r e  of changes undergone by th e s e  s t r u c t u r e s , a n a  to  
draw  l e g i t i m a t e  c o n c lu s io n s  by ju d ic io u s  i n t e r p r e t a t i o n  f r o i% la c t s  
o b se rv e d . D a ta  o b ta in e d  irom  s tu d ie s  o f th e  e x t e r n a l  anatom y of 
th e  l a r v a l  s ta g e s  o f en to m eta b o lo u u  I n s e c t s  a re  of n e c e s s i t y  i n ­
co m p le te  o f th e m se lv e s  f o r  d e te rm in in g  th e  p h y to g eny  o f th e  g ro u p .
215
Y e t , in  th e  ab sen ce  o f o th e r  means o f a p p ro a ch  to  th e  p ro b le m ,th e y  
c o n s t i t u t e  e s s e n t i a l  f a c t s  s i g n i f i c a n t  enough to  m e r i t  c a r e f u l  
c o n s id e r a t io n .
The o p in io n s  o f  s c i e n t i s t s  in  r e g a rd  to  th e  s y s te m a t ic  im portance 
of th e  c h a r a c te r s  b a se d  upon th e  im m ature s ta g e s  of E n to m e ta b o la  
have been  d iv id e d .  T here a re  some who a s c r ib e  no im p o rtan ce  w h a tso ­
e v e r  and n e g l e c t  t h i s  p h ase  of taxonom y e n t i r e l y .  T here  a re  o th e r s  
who r e c o g n is e  th e  Im p o rtan ce  o f th e  l a r v a e  from  th e  v ie w p o in t o f 
s y n o p t ic  c l a s s i f i c a t i o n  a s  th e y  a r e  p r im a r i ly  i n t e r e s t e d  in  th e  
p r a c t i c a l  p u rp o se  o f s y n o p t ic  d e s c r i p t i o n s  and k e y s . T here a re  s t i l l  
o th e r s  who b e l i e v e  in  th e  i n t r i i  6.1c im p o rtan ce  o f tu e  im m ature s ages 
in  th e  s tu d y  o f p h y to g en y . The re a s o n a b le n e s s  o f th e  o f t - r e p e a t e d  
o b je c t io n  whiish was v o iced  by Com stock( 1910) r e c e n t ly  t h a t  th e  la rv a e  
o f I n s e c t s  e x h i b i t  a  c e n o g e n e tic  d ev e lop m en t a n d , t h e r e f o r e , t h e i r  
on togeny  b e a r s  l i t t l e  o r  no r e l a t i o n  to  th e  p h y to g eny  o f tn e  ra c e  
m ust be a d m itte d  in  r e g a rd  to  c e r t a i n  s t r u c t u r e s  w nich  a re  e n t i r e l y  
to o  a d a p t iv e  and m o d if ie d  by e n v iro n m e n ta l f a c t o r s  in  m ee tin g  th e  
t r o p h ic  r e  q u ire  merits o f p a r t i c u l a r  s p e c ie s  o r  g e n e ra , Buo ad m iss io n  
o f t h i s  f a c t  i s  n o t  in c o m p a tib le  w ith  a  b e l i e f  in  p a l  Singes i s  o f o th e r  
s t r u c t u r e s .  B e s id e s  th e  w arn ing  t h a t  tn e  c e n o g e n e tic  p e c u l ia r  i t j e u  .
may be o f v a lu e  as  d i s t i n g u i s h i n g  c h a r a c te r s  a r e  o f no p h y lo g e n e tic  „ and
s i g n i f i c a n c e  ana t h e r e f o r e  th e y  o u s t  be j i k i l c io u s ly ^ d i s c r im in a t i ^
d i s t i n g u i s h e d  from  more im p o r ta n t  p a l i n g e n e t i c  c h a r a c te r  •.< aPiXiCu 
n o t  o n ly  in  th e  c l a s s i f i c a t i o n  o f th e  l a r v a e  b u t  in  taxonom y of 
th e  a d u l t s  as w e l l .  T h is  o b je c t io n  a lo n e  d o es n o t  i n v a l i d a t e  b e l i e !  
in  th e  i n t r i n c i c  im p o rtan ce  of th e  im m ature s t a g e s  from  th e  p h y lo ­
g e n e t ic  p o in t  o f v iew . W hile th e  w r i t e r  d o es n o t  m in im ize th e  
d a n g e r  of a to o  c o n f i d e n t i a l  e x p e c ta t io n  o f f in d in g  p h y lo g e n e t ic  
in d ic e s  in  th e  s u c c e s s iv e  o n to g e n e t ic  s ta g e s  in  en to m e ta b o lo u s
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i n s e c t s , y e t  he i s  e q u a l ly  r e l u c t a n t  to  g iv e  up e n t i r e l y  th e  hope in
re g a rd  to  th e  taxonom ic v a lu e  o f th e  im a tu re  i n s e c t s .  The p r e s e n t  
s tu d y  i s .  a p a r t i a l  j u s t i f i c a t i o n  o f h i s  c o n te n t io n .
The s tu d e n ts  o f th e  T e n th re d in o id e a  have re c o g n iz e d  th e  p r a c t i c ­
a l  im p o rta n c e  o f th e  la r v a e  in  d e te rm in in g  th e  s y s te m a t ic  p o s i t i o n  of 
d i f f e r e n t  taxonom ic u n i t s . N o r to n (1867) s t a t e d  t h a t  "H r. T alsh  has 
shown t h a t  in  some s p e c ie s  o f E u u ra  and H em atus- .b red  by him, i t  was 
a lm o s t im p o s s ib le  to  d e t e c t  any d i f f e r e n c e  in  th e  im ag o ,w h ile  th e  
la r v a e  v a r ie d  g r e a t l y .  D o u b tle s s  o u r o p in io n  w i l l  be g r e a t l y  m odified 
by f u tu r e  d i s c o v e r i e s . "  Cameron( 1 8 8,'}whs of th e  o p in io n  t h a t  tu e
la r v a e  a r e  of g r e a t  v a lu e  in  d i f f e r e n t i a t i n g  th e  t r i b e s  and s u b t r ib e s/*
a l th o  th e y  a p p e a r  to  be o f l i t t l e  use  in  r e g a rd  to  ohe g e n e ra .
M acG -illlv ray ( 1913) goes f u r t h e r  and s t a t e s  t h a t  " i t  was hoped from  
a s tu d y  o f  th e  im m ature s ta g e s  o f tn e  T e n tn re d in o iu e a  t h a t  some 
in f o r n a t io n  n ig h t be o b ta in e d  as to  tn e  v a l i d i t y  o f  tn e  s p e c ie s  
b ased  on o b sc u re  a n a to m ic a l d e t a i l s . "  Rohwer a l s o  o f te n  u s e s  tn e
c h a r a c te r s  o f th e  l a r v a e  a s  c o l l a t e r a l  e v id e n c e s  in  d e c id in g  tn e  
s y s te m a t ic  p o s i t i o n  of c e r t a i n  s u b f a m il ie s  and g--n • r •
N o th in g  d e f i n i t e  i s  known in  re g a rd  to  th e  a n c e s to r s  of th e  
H ym enoptera beyond th e  p r o b a b i l i t y  t h a t  th e y  have somehow a r i s e n  
from  a  p r im i t iv e  ty p e  o f some n e u r o p t e r o i d - l i k e  P a la e o d ic ty p te r a .
The o rd e r  i s  c o n s id e re d  to  be one o f th e  m ost ' h i g h l y  s p e c i a l i s e d  
of a l l  i n s e c t s .  S y s te m a t i s t s  a re  unanim ous in  r e g a r d in g  tn e  Teu- 
tb r e d in o id e a  as th e  m ost g e n e r a l iz e d  o f th e  H ym enoptera. I t  i s  
d i f f i c u l t  , i f  n o t  im p o s s ib le , to  c o n je c tu r e  th e  p r im i t i v e  l ^ r e a l  ty p e  
of th e  T e n th re d in o id e a . J u d g i n g , h o w ev er,fro m  w hat a r e  u n i v e r s a l l y  
c o n s id e re d  to  be g e n e r a l iz e d  c o n d i t io n s  in  i n s e c t s  in  g e n e r a l  and 
in  th e  T e n th re d in o id e a  in  p a r t i c u l a r , th e  p ro b a b le  a n c e s t r a l  ty p e  o f 
the larvae may be c h a r a c t e r i z e d  a s  f o l lo w s -.body c y l i n d r i c a l ;  segment a-J
2 17t i o n  d is  t i n t ;  an n u l n t io n  i n d i s t i n c t ,  w ith  a  few a n n u le ts  ; Lie ad ex p o sed , 
s u b g l o b o s e ,d i s t i n c t  f ro . th e  t r u n k ; th o r a x  and abdomen more o r l e s s  
s i m i l a r  in  s t r u c t u r e  e x c e p t in g  th e  th r e e  p a i r s  o f t h o r a c i c  l e g s . 
w hich  a re  w e ll  d e v e lp p e d  and W ith f i v e  se g m e n ts , t a r s a l  claw s d i s t i n c t  
abdomen w ith  tw e lv e  seg m en ts in c lu d in g  th e  te ls o n ju r o p o d s  p r e s e n t  on 
abdom inal segm en ts 1 -1 0 ;a n te n n a e  lo n g ,w i th  s e v e r a l  se g m e n ts ; o c e l l a r a e  
p r e s e n t ,o n e  on e a ch  s id e  o f h e a d ;m o u th -p a r ts  w e ll  d e v e lo p e d ,w ith  
segm ented  m a x i l la r y  and l a b i a l  p a l p i ; t e n t h  abdom inal tergurn  w ith o u t 
c a u d a l p ro tu b e ra n c e s  o r  s u r a n a l  p r o c e s s j e l e v e n tu  abdom inal s te rn u m  
w ith  a p a i r  o f  segm ented  su b a n a l a p p e n d a g e s ;w ita  te n  p a i r s  of 
f u n c t io n a l  s p i r a c l e s  in c lu d in g  m e ta s p i r a c le s ;  la r v a e  f r e e  lea.'. - x e e o e n
T here a r e ,a s  was p o in te d  o u t by C ornstock (10x3) two k in d s  o f 
c h a r a c te r s  of p h y lo g e n e t ic  im p o r ta n c e . " F i r s t , c h a r c t e r s  i n d i c a t i n g  
d i f f e r e n c e  in  k in d  o f s p e c i a l i z a t i o n ; a n d  s e c o n d ,c h a r a c te r s  in d i c a t i n g  
d i f f e r e n c e  in  d e g re e  o f  s p e c i a l i z a t i o n  o f th e  same k in d . The fo rm er 
w i l l  i n d i c a t e  d ico to m o us d i v i s i o n s  o f l i n e  o f d e s c e n t ; t h e  l a t t e r  
m ere ly  i n d i c a t e  d e g re e s  o f d iv e rg e n c e  from  a  p r im i t i v e  ty p e ."
In  d e te rm in in g  th e  p ro b a b le  g e n e t ic  a f f i n i t i e s  o f th e  f a m i l i e s  
o f th e  T e n th r e d in o id e a , th e  f o l lo w in g  s t r u c t u r e s  have been  ta k e n  i n to  
c o n s i d e r a t i o n : t h o r a c i c  l e g s , u ro p o d s , s u b a n a l a p p e n d a g e s ,o c e l la r a e , 
a n te n n a e ,m o u th - p a r ts , s u r a n a l  p r o c e s s , a n d .m e ta th o ra c ic  s p i r a c l e s .
The l i s t  does n o t  by any means e x h a u s t  th e  s t$ g /e tu re a  w nica m igut o© 
em ployed f o r  t h i s  p u rp o se  b u t  i t  i s  b e l ie v e d  t h a t  th e  s t r u c t u r e s  
l i s t e d  o f f e r  th e  most r e l i a b l e  and e s s e n t i a l  b a s i s  th e  d e te rm in a
t i o n  o f a p h y togeny  b a se d  upon l a r v a l  c h a r a c t e r s .  The S i g n i f i c a n t  
changffiaein th e s e  s t r u c t u r e s  are:a d d i t i o n  o r  r e d u c t io n  o A p.m ^ d e ­
fe re n c e  in  d e g re e s  of d ev e lop m en t o f e x i s t i n g  p a r t s ; a n d  m ouif i c a t i o i  
in  length,s i z e ,s h a p e ,a n d  d e g re e  o f c h i t i n i z a t i o n  of th e  p a r t s .
These m o d if ic a t io n s  have been  i n t e r p r e t e d  a c c o rd in g  to  th e
2 1 0C om stockian  p r i n c i p l e s  quoted, above.
The t h o r a c i c  le g s  a re  one of th e  m ost p e r s i s t e n t  s t r u c t u r e s  in
th e  a d u l t  and l a r v a l  s t a g e s  o f  i n s e c t s  in  g e n e r a l .  T h e ir  ab sen ce  
i s  u n q u e s t i o n a b ly  an i n d i c a t i o n  o f s p e c i a l i z a t i o n  by r e d u c t io n .  I t  
i s  l ik e w is e  r e a s o n a b le  to  assum e t h a t  any m o d if ic a t io n  in  th e  form  
o r in  number o f segm en ts from  th e  t y p i c a l , s i m p l e , c y l i n d r i c a l , f i v e -  
segm ented  c o n d i t io n  a r e  s ig n s  o f s p e c i a l l i z a t i o n .  The le g s  o f th e  
l a r v a e  o f th e  P a m p h lli id a e  ap p ro x im a te  m ost c lo s e ly  to  th e  p r im i t iv e  
c o n d i t io n  in  th e  n u m b e r,sh a p e ,a n d  s t r u c t u r e  of th e  seg m en ts . The 
t a r s a l  claw  i s  s t r a i g h t  and v e ry  s l e n d e r .  In  th e  X y e lid ae  th e  le g s  
assum e a  c o n d i t io n  d i f f e r e n t  from  t h a t  o f tu.e P a m p h i l i id a e . The 
d i f f e r e n t i a t a i o n  o f segm ents fn  s i z e  and shape  has p ro ce ed ed  f u r t h e r  
and th e  t a r s a l  claw s have become d i s t i n c t l y  c la w - l ik e .  The le g s  a re
v e ry  sm a ll  in  com parison  to  th e  s i z e  o f th e  body. The T e n th re d in id a e  
p r e s e n t  a  s e r i e s  o f c o n d i t io n s  w hich  i l l u s t r a t e  w e ll  c a s e s  of m o d if i­
c a t io n  b o th  by r e d u c t io n  and a d d i t i o n .  The t y p i c a l ,w e l l  d e v e lo p e d ,
f iv e -s e g m e n te d  le g s  u n d o u b te d ly  r e p r e s e n t  th e  no rm al se q u en ce  in
d ev e lop m en t from  th e  c o n d i t io n  found  in  th e  X y e lid a e . The a p p a r e n t ly  
s ix -s e g m e n te d  c o n d i t io n  o f th e  H y lo to m in a e ,fo u r-se g m e n te d  le g s  of 
th e  P e n u s in a e ,a n d  th re e -se g m e n te d  c o n d i t io n  o f th e  S c h iz o c e r in a e ,
to g e th e r  w i th  th e  d ev e lop em nt o f d i s t a l  f l e s h y  xobes in  th e  t i i s t
and l a s t  s u b f a m i l ie s  a r e  c a se s  of s p e c i a l i z a t i o n . The f a c t  t h a t  th e
s p e c i a l i z a t i o n  by r e d u c t io n  o f segm ehs h s n o t  p ro c e e d e d  a t  th e  same
r a t e  in  th e  l a s t  two s u b f a m il ie s  i s  in d ic a te d  by th e  d i f f e r e n c e  in
th e  s t r u c t u r e  ofX segm enta . I t  i s  i n t e r e s t i n g  to  n o te  t h a t  th e  p
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t h o r a c i c  le g s  of th e  S c h iz o c e r in a e  s t i l l  r e t a i n  fo u r  segm ents 
in js p i te  o f th e  f a c t  t h a t  in  th e  two c a u d a l p a i r s  trie  num oer ox s e g ­
m ents h as  been re d u c e d  to  t h r e e .  The o s c u la n t  genus P h le b n tr o p h ia  
i s  u n iq u e  among a l l  o th e r  T e n th re d in id a e  in  p o s s e s s in g  th e  le g s
m o d if ied  to  su ch  an e x t a n t  as to  lo s e  a l l  resem bran.ee to  norm al 
segmented l e g s .  They have become mere f l e s h y ,  I n d i s t i n c t l y  seg m en ted , 
c la w le s s  p r o tu b e r a n c e s .  In  t h i s  c h a r a c te r  t h i s  genus re se m b ie s  th e  
h ig h ly  s p e c i a l i z e d  f a m i l i e s  su c h  as th e  C ephidae and i t s  a l l i e s .  The 
C e p h id a e ,X ip h y d r i id a e ,a d  S i r i c i d a e  r e p r e s e n t  a n o th e r  s e r i e s  o f  
m o d if ic a t io n s  in  w hich  th e  changes have r e s u l t e d  in  f l e s h y , v e s t i g i a l ,  
e n tire ly  c la w le s s  le g s  w ith  o r  w i th o u t  i n d i c a t i o n  o f s e g m e n ta tio n . 
Ju d g in g  from  th e  s i z e  and d e g re e  t f  s e g m e n ta t io n ,t r ie  X ip h y d r iid a e  
i s  more g e n e r a l iz e d  th a n  th e  S i r i c i d a e  and more s p e c i a l i z e d  th a n  th e  
C ep h idae . The O ry e s id a e  i s  e n t i r e l y  apodous and th e  f a c t  t a a t  i t  i s  
p a r a s i t i c  on b u p r e s t id  l a r v a e  le a v e s  no  d o u b t as to  i t s  ex trem e
s p e c i a l i z a t i o n .
The u ropods a r e  c o n s id e re d  as t r u e  appendages o f th e  ab d o m in al, 
seg m en ts . T h e ir ' p re s e n c e  i s  h ig h ly  s i g n i f i c a n t  from  a p h y lo g e n e t ic  
p o in t  o f v iew . The l a r v a e  o f th e  T e n th re d in o id e a  a re  d i v i s i b l e  in to  
two ty p e s  a c c o rd in g  to  th e  p re s e n c e  o r  ab sen ce  o f th e  u ro p o d s . The 
X y e lid a e  and T e n th re d in id a e  r e p r e s e n t  one ty p e  w ith  p o lyp o d o u s 
la r v a e  and th e  o th e r  f i v e  f a m i l i e s  r e p r e s e n t  th e  o th e r  ty p e  w ith  
apodous l a r v a e .  In  th e  f i r s t  g roup  th e  X y e lid a e  p o s s e s s  th e  maximum
num ber o r  te n  p a i r s  of u ro p od s w h ile  th e  T e n th re d in id a e  a r e  p ro v id e d
w ith  s i x  to  e ig h t  p a i r s  e x c e p t in g  c e r t a i n  s p e c i a l i z e d  g e n e ra  w hich  
»p o s s e s s  v e ry  v e s t i g i a l  o r  no u ro p o d s . I t  has n o t  ,.>een p o s s ib le  to  
d e te rm in e  th e  re a s o n  f o r  th e  i n v a r i a b l e  ab sen ce  of u ro p od s upon th e
f i r s t  and n i n t h  u rom eres in  th e  T e n th r e d in id a e .  I t  may be t h a t  tne
s a ie  techanicMk factors which have cauded  the fusion of are:;.:, uropods
in  b o r in g  l a r v a e  l i k e  Caulocam pus a re  a l s o  r e s p o n s ib le  f o r  t h i s
c o n d i t io n .  The s i z e  a n d , to  
of th e  u ro p od s v a ry  w i th in  
H y lo to m in ae ,a n d  F e n u s in a e .
So e e x t e n t , t h e  s t r u c t u r e  and p o s i t i o n  
th e  T e n th re d in id a e  as in  th e  S c h iz o c e r in a e  
I t  i s  i n t e r e s t i n g  to  n o te  t h a t  tn e  g a n l—
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m aking g e n u s ,P o n ta n i a , r e t a in s  no rm al u ro p od s as w e ll a s  th o r a c ic  le g s  
w h ile  th e  le a f - ." l in e r s  have b o th  th o r a c i c  and abdom inal l e g s  red u ced
in  num ber and s i z e  o f th e  seg m en ts . The sm a ll s i z e  and red u ced
l\JLnum ber o f  segm en ts a re  c o r r e l a t e d  w ith  w e ll  d ev e lo p e d  th o r a c ic  le g s
o f th e  H y lo to m in ae . In  t h i s  su b fa m ily  th e  c law s a re  v e ry  l a r g e ,
s h a r p ly  c u rv e d ,a n d  p ro v id e d  w ith  e m p o d ia - l ik e  d i s t a l  s t r u c t u r e s ,
i n d i c a t i n g  a .g r e a t  a d a p ta t io n  f o r  c l in g in g  to  th e  le a v e s  t h a t  i s
s u f f i e e i e n t  t o  a c c o u n t f o r  th e  r e d u c t io n  o f th e  u ro p o d s . Tue
^  tta. JhhjL dj
u ■ =—  e f e . ^ <
u ro p o d s . I t  i s  h ig .;.ly  d e s i r a b l e  to  d e te rm in e  w h e th e r t n i s  apodous 
c o n d i t io n  s i g n i f i e s  a common o r i g i n  o f a l l  f iv e  f a m i l i e s  o r n o t .
Upon t h i s  q u e s t io n  h in g e s  much of th e  i n t e r p r e t a t i o n  of th e  phy logeny  
of th e  T e n th re d in o id e a .
In  c h a r a c t e r i z i n g  th e  l a r v a e  o f tu e  h y p o th e t ic a l  p r lm o d ia l  
T e n th re d in o id e a  th e  abdomen was c o n s id e re d  as i f  p ro v id e d  w ita  th e  
maximum num.ber  o f ap p en d ag es , in c lu d in g  t e n  p a i r s  of u ro p o as  and a  
p a i r  o f  s u te n a l  ap p en d ag es . T h is  a ssu m p tio n  i s  b a se d  upon th e  fu n ­
d am e n ta l f a c t  t h a t  th e  p r o g e n i to r  o f i s e c t s  h a v in g  ev o lv e d  from  a  
t y p i c a l  a r th ro p o d .an  o rgan ism ; p o s s e s s e d  th e  t y p i c a l l y  a r th ro p o d a n  
c h a ra c te r ,a b d o m in a l  ap p en d ag es . T h is  a ssu m p tio n  i s  j u s t i f i a b l e  
b e c a u s e , f i r s t , t h e  p o s s e s s io n  o f appendages on a l l  of th e  abdom inal
c h a r a c t e r i s t i c ; s e c o n d ,th e  eiob- 
+ irae ci urging £tr&- d c v c t -
a f  and a"nen t  a l  a r  t  h r  o p o d ansegm ents i s
ry c ^ o f  practically all i n s e c t s  e x h i c i t  a t  *
opment ru d im e n ts  o f abdom inal a p p e n d a g e s ; th i r d ,a p p e n d a g e s  a re  p r e s e n t  
on' a l l  o r some o f  th e  a  a® e n t s  in  th e  p o s te m b ry o n le  a
of th e  A p te ry g o ta ; f  o u r th ^ fo n a p o p h y se a  o f th e  Exom etaoo ia  r e p r e s e n t  
th e  t r u e  abdom inal appendages in  t h i s  g roup  of i n s e c t s ; f i f t h , ih e  
u ropods and o th e r  appendages a r e  p r e s e n t  in  th e  la r v a e  o f  tn e  
M e c o p te ra ,L e p id o p te r a ,g e n e r a l i z e d  H ym enop tera ,and  p o s s io ly  some
22 1o t h e r s ; t h u s  i n d i c a t i n g  th e  w ide occurrence and fu n d am en ta l c o n t in u i ty  
o f Jtrvsr abdom inal app end ag es in  th e  H exapoda. I t  i s , t h e r e f o r e ,  n o t  
u n re a s o n a b le  to  assum e t h a t  th e  p r o g e n i to r  o f -tW- i n s e c t s  . t  l e a s t
in  some S ta g e  o f i t s  d ev e lop m en t p o s s e s se d  appendages on a l l  o f th e
abdom inal seg m en ts . The sarae argum ent s u p p o r ts  th e  c o n te n t io n  t h a t  
th e  a n c e s to r s  o f th e  H ym enoptera u n d o u b ted ly  c lo s e ly  re sem b led  th e  
a n c e s to r s  o f i n s e c t s .  The la r v a e  o f th e  p r o g e n i to r  o f  th e  H ynenopter. 
f o r  t h i s  r e a s o n ,a r e  c o n s id e re d  as b e in g  p ro v id e d  w ita  tn e  maximum
num ber o r  te n  p a i r s  o f u ro p o d s ,a  p a i r  on each  of th e  i l r s t  te n
abdom inal segments and a p a i r  o f su b a n a l appendages on trie  e le v e n th  
abdom inal segme t .  I f  t h i s  a ssu m p tio n  i s  tt% e , th e  la r v a e  of tn e
X y e lid a e ,w h ic h  p o s s e s s  te n  p a i r s  of u ro p o d s ,m u s t be c o n s id e re d  as 
r e p r e s e n t in g  th e  m ost p r im i t iv e  c o n d i t io n  found  in  th e  H ym enoptera. 
G-raber( 1890) has shown t h a t  in  th e  la r v a e  of H ylotom a th e  u ropods 
a r i s e  from  th e  em bryonic lim b  ru d im e n ts  and a re  d i r e c t l y  o ransfo rm ed  
f r o  a them  d u r in g  th e  d ev e lop m en t and , th e r e f o r e ^  th e  uropuux ■ m*e tue  
t r u e  app edd ag es o f th e  abdomaa homodynamous w ith  th e  th o r a c ic  le g s  
and hom ologous w ith  th e  abdom inal appendages of g e n e r a l i z e d  in s e fc ts .
T here i s  no re a s o n  f o r  c n s id e r in g  tn e  u ro p o d s or th e  X yeliciae 
e m b ry o lo g ic a l ly  and m o rp h o lo g ic a lly  d i f f e r e n t  from  th o s e  o f H ylotom a.
T h e r e f o r e , th e  u ropods o f th e  X y e lid a e  m ust be th e  t r u e  appendages of 
s in c e  th e  ,,th e  abdom en,and!1 he la r v a e  o f  t h i s  fa m ily  a r e  p ro v id e d  w i ta  «ue max­
imum num ber o f u ro p o d s ,th e y  m ust be c o n s id e re d  a s  th e  moat g e n e r a l i s ­
ed o f th e  T e n th re d in o id e a . The T e n th re d in id a e  w ith  s i x  to- e ig n t  
p a i r s  o f u ro p o d s to g e th e r  w ith  o th e r  m o rp h o lo g ic a l and o io x o g ic a t  
c h a r a c te r s  i s  u n q u e s t to n a b l ly  r e l a t e d  to  th e  X y e lid a e  ana p ro b a b ly  
r e p r e s e n t s  a l i n e  o f e v o lo u t io n  f r o n  a  x y e l i d - l i k e  a n c e s t r a l  s to c k .  
Among th e  T e n th r e d in o id e a  w ith  apodous l a r v a e , t h e  P a m p h lll id a e  w i ta  
a p a i r  o f segm ented  su b a n a l appendages i s  u n d o u b te d ly  tn e  must
g e n e r a l i z e d  o f  a l l  f i v e  f a m i l i e s .  Tae o r ig in  o f ta e  P a m p h ili id a e  i f  
c o n s e q u e n tly  an im p o r ta n t  q u e s t io n .  F o r th e  re a s o n s  a l r e a d y  s t a t e d  
in  c o n n e c tio n  w ith  th e  u ro p o d s ,th e  p r o g e n i to r  o f th e  H ym enoptera has 
been  c o n s id e re d  a s  p o s s e s s in g  a p a i r  o f  sub  a n a l  appendages on th e  
c a u d a l segm ent o f th e  body. In  t h i s  c h a r a c t e r  as w e ll  as a l l  o th e r s  
th e  P a m p h ili id a e  s im u la te  th e  p r im i t i v e  c o n d i t io n  most c lo s e ly  and, 
e x c e p t f o r  th e  u r o p o d s , th i s  fa m ily  u n q e s t io n a b l ly  r e p r e s e n ts  th e  
isoB# g e n e r a l iz e d  c o n d i t io n  found  in  th e  T e n th re d in o id e a , in c lu d in g  
X y e lid a e . The lo s s  o f u ro p od s i s  j u s t  as d i f f i c u l t  t o  e x p la in  in  
t h i s  c a se  as  th e  lo s s  o f su b a n a l appendages in  th e  ca se  of th e  aye >.iu  
ae . These s t r u c t u r e s , t h e  u ro p od s and s u b a n a l ap p e n d a g es ,m u st have 
been  l o s t  d u r in g  th e  c o u rse  o f p h y to g eny  s in c e  ta e  p r o g e n i to r  u n ­
d o u b te d ly  p o s s e s s e d  b o th  of th e s e  s t r u c t u r e s  and uneae two f a m i l i e s ,  
in  s p i t e  o f t h e i r  gen£*al’iz e d  c o n d i t io n ,m u s t  r e p r e s e n t  sue enu 
p ro d u c ts  o f e v o lu t io n  in  t h e i r  p a r t i c u l a r  l i n e s .  I t  i s  th e n  n a tu ra --  
and p ro p e r  to  assum e t h a t  th e r e  have ta k e n  P -a c e  two d i s t i n c t  l i n e s  
o f d ev e lop m en t from  th e  a n c e s t r a l  ty p e  of th e  H ym enoptera. In  th e  
o n e , th e  s p e c i a l i z a t i o n  was in  th e  s u p p re s s io n  of th e  deve lopm ent o f 
u ro p od s as in  th e  P a m p h il i id a e  and th e  o th e r  in  th e  s u p p re s s io n  o f 
th e  d ev e lop m en t o f su b a n a l appendages as in  th e  X y e lid a e . Tnese two 
f a m i l i e s , t h e n , r e p r e s e n t  two in d e p e n d e n t l i n e s  o f e v o lu t io n  ana a re  
eee*' th e  m ost g e n e r a l iz e d  f a m i l i e s  n o t  o n ly  of t a e  ± enu Lire' l i u o ia e a  
b u t  o f th e  H ym enoptera. The q u e s t io n  as to  w h e th e r th e  X y e lid a e  i s  
more g e n e r a l iz e d  th a n  th e  P a m p h ili id a e  o r  v ic e  v e r s a  m ust from  th e  
very  n a tu r e  o f th e  c a se  re m a in , a t  l e a s t  f o r  th e  p r e s e n t  s ta g e  o f ?
^ i v an cem e^ tT Im ariS w e^:. .T h e re  are, how ever, a  few th in g s  t h a t  sh o u ld  A •
be p o in te d  o u t r e g a r d s  t h i s  q u e s t io n .  I f  th e  suppression of th e
d eve lopm ent o f u ropods i s  c o n s id e re d  o f e q u a l p h y lo g e n e t ic  s i g n i f l - i
cance w ith  th e  s u p p re s lo n  o f th e  d ev e lo p m en t o f th e  su b a n a l
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appendages and i f  th e  head and i t s -  appendages o f th e  two f a m i l i e s  
a lo n e  a re  com pared th e r e  i s  no d o u b t t h a t  th e  P a m p h ili id a e  a re  more j 
g e n e r a l i s e d  th a n  X y e lid a e . B ut s in c e  th e  s u b a n a l appendages a re  
t r u e  abdom inal ap p end ag es homodynamous w ith  th e  u ro p od s and s in c e  
i t  i s  n a t u r a i t t o  c o n s id e r  t h a t  th e  p ro c e s s  o f r e d u c t io n  has ta k e n  
p la c e  g r a d u a l ly  by g ra d u a l  s u p p re s s io n  o f th e  a p p e n d a g e s , i t  i s  n o t 
u n re a so n a b le  to  assum e t h a t  th e  apodous c o n d i t io n  found  in  th e  Pam­
p h i l i i d a e  re p re s e n t^  a  much l a t e r ,  s ta g e  of S j ^ c i a l i s a t i o n  th a n  th e  
c o n d i t io n  of p o ly p o d o u s la r v a e  o f th e  X y e lid a e . The b io lo g y  o f th eA.
P a m p h il i id a e  a l s o  p o in t s  o u t t h a t  t h i s  fa m ily  i s  p e rh a p s  more s p e c ia l ­
i s e d  th a n  th e  X y e lid a e . However th e s e  c o n s id e r a t io n s  c o u n te rb a la n c e  
each  o th e r  and a f t e r  a l l  i t  i s  d i f f i c u l t  to  a s s ig n  any d e f i n i t e  
p o s i t i o n  betw een  th e  two f a m i l i e s . i n  r e g a rd  to  th e  d e g re e  oi s p e c i a l ­
i z a t i o n .  T h is  somewhat d raw n -o u t d i s c u s s io n  le a d s  to  th e  c o n c lu s io n s  
t h a t , f i r s t , t h e  p r o g e n i to r  o f fihe H ym enoptera p o s s e s s e d  a p a i r  of 
u ro p o d s on each  o f th e  f i r s t  te n  abdom inal segm en ts and a p a i r  ox
segm ented  appendages on th e  © lev en tn  segment; t h a t , s e c o n d ,  hue p r o —
/g e n i to r  gave r i s e  to  d i s t i n c t  s to c k s  w hich r e s u l t e d  hn th e  p ro d u c tio n
o f l a r v a e  w ith  u ro p od s t>t\ one c a se  and w ith  s u b a n a l appendages in
th e  o t h e r ; t h a t , t h i r d , t h e  X y e lid a e  r e p r e s e n t s  th e  fo rm er l i n e  ofand
e v o lu t io n  and th e  P a m p h ili id a e  th e  l a t t e r ; t h a t , f o u r t h , t h e  q u e s t io n
as t o  w h e th e r th e  P a m p h ili id a e  i s  more gene 
o r  v ic e  v e r s a  i s  by i t s  n a tu r e  u n an sw erab le
rallied than , th e  X y e lid ae  
. To th e  above c o n c iu r .
s io n s  i t  may be added t h a t  i t  i s  o n ly  n a t u r a l  and r e a s o n a b le  to  
c o n s id e r  th e  T en t tired  in id a e  as  r e p r e s e n t in g  th e  f u r t n e r  e v o lu t io n  
o f th e  p r im i t i v e  Sfoek  from  w hich  th e  X y e lid a e  had eve^olved and tu e  
Cephidae,X ip h y d r i id a e ,S i r i c id a e ,a n d  O ry ss id a e  in  tu r n  as e v o lv in g  
from  th e  o r i g i n a l  s to c k  whieri gave r i s e  uo u^e P a.ap “ i  ~ iu a e .
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The s u b a n a l appendages a r e  p r e s e n t  o n ly  in  th e  P a m p h ili id a e  
and. C ep h idae . In  th e  fo rm er th e y  a re  r a t h e r  lo n g ,s e ta c e o u s ,w e l l  
d e v e lo p e d , d i s t i n c t l y  th re e -s e g m e n te d , {and in  th e  l a t t e r  th ey  a re  minute 
v e s t i g i a l , o f t e n  f l e s h y ,p a p i l l a - l i k e , and i n d i s t i n c t l y  segm en ted .
S in ce  th e  em bryonic h i s t o r y  o f th e s e  appendages has n o t been  s tu d ie d ,  
th e  t r u e  n a tu r e  o f th e s e  s t r u c t u r e s  i s  n o t  known b u t th e r e  i s o b u t  
l i t t l e  d o u b t t h a t  th e y  a re  t r u e  ap p en d ag es . I f  th e y  r e p r e s e n t  th e  
appendages o f th e  u l t im a te  seg m en tsa s  has been s u g g e s te d  by c e r t a i n  
w r i t e r s , and c o rre sp o n d  to  th e  s o - c a l l e d  s t y l i  o f g e n e r a l i s e d  i n s e c t s ,  
t^jr^i t h e i r  p re s e n c e  i s  an i n d i c a t i o n  o f a p r im i t iv e  c o n d i t io n .  T here 
i s  h a rd ly  any q u e s t io n  as to  th e  common o r ig in  of th e  su b a n a l 
appendages in  th e  P a m p h ili id a e  and C ephidae and i f  th e p e  s t r u c t u r e s  
r e p r e s e n t  w hat th e y  a re  assum ed to  b e , th e s e . tw o  f a m i l i e s  must nave 
a  c lo s e  a f f i n i t y .
Tue o c e l l a r a e  a r e  p r e s e n t  in  th e  P a m p h i l i id a e ,X y e lin a e , 'ie n th re c - i  
n id a e ,a n d  C ep h id ae . They a re  w e ll  d e v e lo p e d  and a re  u s u a l ly  accom­
p a n ie d  by w e ll  d e f in e d  o c u l a r i a  in  th e  i r s t  m -ree f a m i l i e s .
C ephidae th e  o c e l l a r a e  a r e  v e s t i g i a l  and r e p r e s e n te d  by lo c a l i z e u  
p ig m en ted  g r a n u le s  and la c k  o c u a l r i a .  I t  i s  s i g n i f i c a n t  t h a t  th e^  
o c e l l a r a e  a re  u n m o d ified  in  th e  g a l l-m a k e rs  and l e a f -m in e rs  o f th e  
fa m ily  Tenth r e d i n i d a e ,e x c e p t P h le b a tro p h ia .w h e re  th e y  a re  re d u c ed  
in  s i z e  and th e  o c u l a r i a  i n d i s t i n c t .  The a tro p h y  of th e  o c e l l a r i e  
i s  u n d o u b te d ly  c o r r e l a t e d  w ith  th e  m in in g  h a b i t  o f  th e  l a r v a e .
The a n te n n a e  a re  p r e s e n t  in  a l l  l a r v a e  o f th e  T e n th re d in o id e a . 
Ju d g in g  f r o m  th e  c o n d i t io n  o b ta in e d  in  t t jk  g e n e r a l iz e d  i n s e c t s ,  i t  i s  
r e a s o n a b le  t o  c o n s id e r  th e  a n te n n a e  Of th e  P a m p h ili id a e  as r e p r e s e n t ­
in g  th e  p r im i t i v e  a n c e s t r a l  ty p e . Tiaeyoare lo n g  and s e ta c e o u s  m  
t h i s  fa m ily  and w ith  s e v e n ,s l e n d e f c ,c y l in d r i c a l ,w e l l - c n i tx n i^ e u  
seg m en ts . The X y e lid a e  i s  c lo s e ly  r e l a t e d  to  th e  p ro c e e d in g  fa m ily
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p la c e .  In  th e  T e n th re d in id a e  th e  a n te n n a e  undergo  much m o d if ic a t io n
b o th  in  th e  num ber and form  of th e  seg m en ts . They may be c o n ic a l ,  
l im p e t - s h a p e d ,o r  f l a t t e n e d ,  and th .'n u rjb e r o f  segm en ts v a r i e s  from  f iv e  
to  one. The an te n n a e  o f th e  C ephidae re se m b le  th o se  o f th e  X y e lid ae  
and some o f th e  T e n th re d in id a e  in  sh ap e  and num ber o f seg m en ts . The 
an te n n a e  u n dergo  s te a d y  r e d u c t io n  in  s i z e  and num ber o f segm ents in  
th e  th r e e  re m a in in g  f a m i l i e s , r e a c h i n g  th e  ex trem e  o f  r e d u c t io n  in  
th e  O ry ss id a e  w here each  i s  r e p r e s e n te d  by a b u t t o n - l i k e  s w e l l in g .
The t r e n d  o f s p e c i a l i z a t i o n  in  th e  a n te n n a e  i s  o r th o g e n e t ic  so  f a r  as 
th e  f a m i l i e s  a re  co n cern ed  b u t q u i te  d iv e r s e  in  th e  s u b f a m i l ie s  o f 
th e  T e n th re d in id a e .
The m o u th -p a r ts  w hich  in c lu d e  th e  g a n d ib le s ,m a x i l la e * la b iu m  and
t
parrp im iry n x , o f f e r  a f e r t i l e  f i e l d  f o r  c h a r a c t e r s  w hich a re  o f in te r e s t  /
from  a s y s te m a t ic  p o in t  o f v iew . The m a n d ib le s , l ik e  th e  a n te n n a e , 
a r e  th e  most p e r s i s t e n t  and e v e r - p r e s e n t  s t r u c t u r e s  in  th e  head o f
a l l  l a r v a e  of th e  T e n th re d in o id e a .  The m a x i l la r y  and l a b i a l  p a lp i  
a re  t y p i c a l l y  f o u r -a n d  th re e -se g m e n te d  r e s p e c t i v e l y .  The change i s  
irwfthe r e d u c t io n  o f s i z e  and num ber o f seg m en ts . The C ephidae i s  
no rm al In  t h i s  r e s p e c t  b u t g ra d u a l  change ta k e s  p la c e  In  tn e  X iphy-
d r i l d a e  and S i r i c i d a e  w h ile  in  th e  O ry ss id a e  th e  change has p ro ce ed ed  
so  f a r  as  to  c o m p le te ly  o b l i t e r a t e  th e  p a l p i .  The p a l p i  o f P h le b & tro ■ 
p h ia  re se m b le  th o s e  o f  th e  s p e c i a l i z e d  f a m i l i e s .  Tne f a m i l i e s  
r e p r e s e n t  d i f f e r e n t  s t a g e s  o f s p e c i a l i z a t i o n  and t h e i r  r e l a t i v e  
s y s te m a t ic  p o s i t i o n  can  be in d ic a te d  by th e  d e g re e  o f changes in  tn e
m o u th -p a r ts .
The s u r a n a l  p ro c e s s  w hich  i s  lo c a te d  on th e  meson of taw  s u ra n a  
lo b e  i s  c h a r a c t e r i s t i c  o f  th e  l a r v a e  of th e  C e p h id a e ,X iphyd .riio .ae , 
arid S i r i c i d a e .  I t  sh o u ld  n o t  be co n fu sed  w ith  th e  c a u d a l p ro tu o e r a a
ce s  o f c e r t a i n  Ten th ree! in id a e  as th e s e  two s t r u c t u r e s  a r e  e n t i r e l y  
o f d i f f e r e n t  n a tu r e .  T here i s  a  mfltnute h o o k - l ik e  p ro c e s s  
on th e  caudo-m eson o f th e  t e n t h  abdom inal tergurn  o f th e  P a m p h ili id a e . 
I t  s h o u ld  be n o te d  t h a t  in  c e r t a i n  la r v a e  o f P o n ta n ia  and Caulocam - 
pus th e  c a u d a l p o r t io n  o f th e  u l t im a te  tergurn  i s  p ro d uced  caudad as  
a b lu n t  more o r  l e s s  s t r o n g ly  c h i t i n i z e d  p ro tu b e ra n c e  w hich  undoubted­
ly  s e rv e  th e  same f u n c t io n  as th e  s u r a n a l  p ro c e s s  o f th e  s p e c i a l i z e dA
f a m i l i e s .  These tw o e s t r u c tu r a l  m o d i f ic a t io n s  o f th e  c a u d a l end o f 
th e  b o d y ,h o w e v e r ,a re  n o t  hom ologous w ith  e a c h  o th e r .  The s u r a n a l  
p ro c e s s  i s  u n d o u b te d ly  an a d a p t iv e  s t r u c t u r e  w hich  has r i s e n  in  r e s -  
ponce to  th e  h a b i t  o f th e  la r v a e  and does n o t r e p r e s e n t  th e  t r u e  
appendages o f th e  s e g n e t  to  w hich  th e  s u r a n a l  lo b e  b e lo n g s . F or t h i s  
re a s o n  th e . c a u d a l p ro c e s s  i s  o f l e s s  s i g n i f i c a n c e  p h y lo g e n e t ic a l ly  
th a i j th e  sub  a n a l appendages of th e  P a m p h ili id a e  and C e p h id a e .
The m e ta th o r a c ic  s p i r a c l e s  o f th e  l a r v a e  a re  e i t h e r  o b s o le te  
o r  v e s t i g i a l  in  th e  m a jo r i ty  of th e  T e n th re d in o id e a . The l a r v a e  o f 
th e  C ephidae and S i r i c i d a e  d i f f e r  from  a l l  o th e r s  In  t h a t  th e  m eta­
s p i r a c l e s  a re  f u n c t io n a l  and a s  l a r g e  a s  th e  abdom inal s p i r a c l e s .  I t  
I s  im p o r ta n t  to  a s c e r t a i n  th e  o r i g i n a l  c o n d i t io n  o f th e  m e ta s p i r a c le s  
in  th e s e  f a m i l i e s  b e c a u se  upon th e  i n t e r p r e t a t i o n  oi th e x r  p r i . i i t i> /e  
c o n d i t io n  d ep end s t h e i r  p h y lo g e n e t ic  v a lu e  and hence th e  r e l a t i o n ­
s h ip  betw een  th e s e  two f a m i l i e s  and a l s o  betw een  them anu. o th e r  
f a m i l i e s .  I t  i s  c o n s id e re d  re a s o n a b le  to  assum e t h a t  th e  p r o g e n i to r  
o f i n s e c t s  and hence  th e  a n c e s to r  o f th e  H ym enoptera p o s s e s s e d  
f u n c t io n a l  s p i r a c l e s  on a l l  th e  segm en ts oi th e  oody in c lu u in g  th e  
metathorax,a n d ^ th e i r  m e ta s p i r a c le s  m ust have been  a s  l a r g e  a s  une 
abdom inal s p i r a c le ® . The c lo s e d ,m in u te , f u n c t io n le U s  m e ta s p l r a c le s  
found  in  th e  P a m p h il i id a e ,X y e l id a e ,a n d  o th e r s  i n d i c a t e  a c o n d i t io n  
of a tro p h y  r a t h e r  th a n  ru d im e n ta ry  c o n d i t io n ,a n d  so  f a r  as t a i s
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c h a r a c te r  i s  co n c e rn ed  th e  C eph idae and S i r i c i d a e  r e p r e s e n t  th e  
u n m o d ified  p r im i t i v e  c o n d i t io n ,a n d  some s o r t  o f  r e l a t i o n  betw een
th e s e  two f a m i l i e s  m ust be assum ed. But th e ..on th e  b a s i s  of o th e r
c h a r a c t e r s , t h e s e  two f a m i l i e s  can n o t be co n c e iv ed  o f h a v in g  ev o lv ed  
one from  th e  o th e r  in  a  l i n e a r  s e q u e n c e ,a p a r t  from  and in d e p e n d e n t 
o f ,o t h e r  f a m i l i e s , t h e y  must have d escen d ed  from  a common s to c k  w hich
;ave r i s e  a l s o  to  o th e r  f a m i l i e s  w hich e x h i b i t  v e s t i g i a l  m e ta sp ira c 'le ;
I f  t h i s  i s  t r u e  th e r e  must have ta k e n  p la c e  a  s e r i e s  of d ico to raous 
devedotw ient w hereby , s t a r t i n g  w ith  f u n c t io n a l  m e ta s p i r a c le s ,  one l i n e
of th e  d ev e lop m en t r e s u l t e d  in  th e  lo s s  o f t h i s  p r im i t i v e  c h a r a c te r  
in  r e g a rd  to  th e  m e ta s p i r a c le s  and th e  o th e r  l i n e  of e v o lu t io n  
r e t a i n e d  th e  o r i g i n a l  c o n d i t io n .  By assu m in g  fo u r  su ch  s u c c e s s iv e  
d ic o to m / in  th e  l i n e  o f e v o l u t i o n , t h e  o r i g i n  and s i g n i f i c a n c e  o f 
th e  m e ta s p i r a c le s  o f th e  C ephidae and S i r i c i d a e  can be r e a s o n a b l ly  
e x p la in e d . At e a ch  o f th e  f o u r  s u c c e s s iv e  d ico to raou s d i v i s i o n s  w hicA-
p ro d uced  th e  pam phil 1 id«*1 ik e  p r o g e n i to r  and X y e lid a e , P a m p h ili id a e  
and c e p h id - l ik e  p ro g e n i to r ,C e p h id a e  and x i p h ^ d r i i d - l i k e  p r o g e n i to r ,  
and X ip h y d r iid a e  and S i r i c id a e ,o n e  l i n e  of d e s c e n t  a lw ays c a r r i e d  
th e  o r i g i n a l  c h a r a c te r  and th e  o th e r  l i n e  l o s t  i t  u n t i l  t h i s  
p e c u r i l l i t y  was s i f t e d  o u t and r e t a i n e d  u n m o d ified  o n ly  in  th e  
C ephidae and S i r i c i d a e .  In  t h i s  way th e  m e ta s p i r a c le s  a re . h ere  
c o n s id e re d  to  be th e  d i r e c t  d e s c e n d a n t o f th e  p r im i t i v e  s t r u c t u r e s  
w hich  rem ained  u n m o d ifie d  th r u o u t  th e  c o u rse  o f e v o lu t io n  o f th e s e  
f a m i l i e s .  The two f a m i l i e s  a r e  g e n e r a l i z e d  in  t h i s  r e s p e c t  and i n ­
d i c a t e  a  c lo s e  g e n e t ic  r e l a t i o n .
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1 he P a ip in  1 i  ici a e , w i  u n I t s  lo n g  s e v e n —segm ented  a n t enna© ;Uei;. .c © - 
ous th re e -s e g m e n te d  s u b a n a l a p p e n d a g e s ,s e ta c e o u s  f iv e -s e g m e n te d  
th o r a c ic - l e g s ,w e l l - d e v e lo p e d  t y p i c a l  m o u th - p a r t s , to g e th e r  th e  ab sen ce  
o f u r o p o d s , i s  u n q u e s t io n a b l ly  one of th e  most g e n e r a l i s e d  f a m i l i e s  of 
th e  T e n th re d in o id e a . T h is  f  ra lly  d i f f e r s  from  th e  h y p o th e t ic a l  ty p e  
o n ly  in  th e  ab sen ce  o f th e  u ro p o d s and re d u c e d  m e ta s p i r a c le s .
The X y e l id a e ,w ith  i t s  f a i r l y  l o n g ,s e v e n -  and s i x - segm ented 
a n te n n a e ,f iv e - s e g m e n te d  th o r a c ic  l e g s , we11-d e v e lo p e d  t y p i c a l  m outh- 
p a r t s ,  t o g e th e r  w ith  th e  p re s e n c e  o f te n  p a i r s  o f u ro p od s and ab sen ce  
o f so b a n a l a p p e n d a g e s ,is  u n d o u b ted ly  a  v e ry  g e n e r a l i s e d  fa m ily  q u i te  
d i f f e r e n t  from  th e  p re c e e d ln g  . The o n ly  s t r i k i n g  d i f f e r e n c e  from  
th e  h y p o th e t ic  1 ty p e  i s  th e  ab sen ce  o f th e  su b a n a l append; ges and 
f u n c t io n a l  m e ta s p i r a c le s .
The T e n th r e d in id a e , w ith  i t s  o n e - t o  f i v e -seg m en ted  a n te n n a e , 
w e ll  d ev e lo p e d  t h o r a c i c  le g s  and s i x  to  e ig h t  p a i r s  o f u ro p o d s , 
t o g e th e r  w ith  th e  ab sen c e  o f th e  s u b a n a l a p p e n d a g e s ,i s  unq u e s t io n a b l ­
l y  r e l a t e d  to  t.,.e X y e lid a e  and i f  i t  has n o t  been  ev o lv ed  d i r e c t l y  
from  th e  l a t t e r ,  th e  two f  g i l l i e s  m ust have a r i s e n  from  a common . .
s to c k .  The T e n th re d in id a e  i s  a p h y lo g e n e t ic  com plex in  i t s e l f  and 
some o f th e  more s p e c i a l i s e d  g e n e ra  a re  f u r t h e r  a e moved from  th e  
more g e n e r a l i s e d  g e n e ra  b i o l o g i c a l l y  aps w e ll  a s  m o rp h o lo g ic a lly  th a n  
th e  l a t t e r  a r e  from  th e  X y e lid ae  o r  t h e i r  x y e l i d - l i k e  a n c e s to r s .
The C e p h id a e ,w ith  i t s  segm ented  a n t e n n a e ,v e s t i g i a l  su b a n a l 
a p p e d a g e s ,v e s t i g i a l  t h o r a c i c  le g s ,n o rm a l  m o u th -p a r ts ,a b s e n c e  of 
u ro p o d s , p re s e n c e  o f  s u r a n a l  p r o c e s s ,  v e ^ t i g i a l r o c e l l a r a e ,  a n .. la rg e  
f u n c t io n a l  m e t a s p i r a c l e s , i s  c o n s id e re d  an o f f - s h o o t  of th e  a n c e fc tra l  
stem  from  w hich  th e  P a n x p a iliid a e  had p r e v io u s ly  e v o lv e d . The s p e c i a l ­
i z a t i o n  i s  in d ic a te d  by th e  v e s t i g i a l ,  c o n d i t io n  o f th e  o c e l l a r a e ,
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su b a n a l a p p e n d a g e s ,a n d  t h o r a c i c  le g s  on one hand and th e  deve lopm ent
o f s u r a n a l  p ro c e s s  on th e  o th e r .  She p re se n c e  o f th e  f u n c t io n a l  
m e ta s p i r a c le s  i s  o f p h y lo g e n e t ic  im p o rta n c e . So f a r  a s  th e  head 
c h a r a c te r s  a re  c o n c e r n e d , th i s  fa m ily  re se m b le s  th e  T ent h red  in  id a e  
to  a l im i t e d  e x te n t  and in  some o f th e  g e n e r a l iz e d  g e n e ra  of th e  
l a t t e r  th e  th o r a c i c  le g s  and th e  c a u d a l p o r t io n  of th e  t e n t h  abdominal 
segm ent u n d e rg o es  some m o d i f ic a t io n s  w hich  in  a  rem ote  se n se  s im u la ­
t e s  th e  c o n d i t io n  in  th e  CephiA ae. But s in c e  t h i s  fa m ily  d i f f e r s  
from  th e  T e n th re d  in  id a e  and re se m b le s  th e  P a m p h ill id a e  in  th e  ab sen ce  
o f u ropods and th e  p re se n c e  of su b a n a l a p p e n d a g e s , i t  i s  c o n s id e re d  
more r e a s o n a b le  to  a s c r ib e  a c l o s e r  r e l a t i o n s h i p  to  th e  P a m p h ill id a e  
th an  to  th e  T e n th re d in id a e .
The X ip h y d r i id a e ,w i th  i t s  somewhat M od ified  m o u th - P a r t s , th r e e -  
segm ented  a n te n n a e , f l e s h y  t h o r a c i c  l e g s , s u r a n a l  p r o c e s s ,a b s e n c e  o f 
u r o p o d s , i t s  g e n e r a l  shape  o f th e  b o d y ,an d  i t s  b io lo g y ,r e s e m b le s  th e  
C ephidae b u t d i f f e r s  from  i t  in  t h e . ab sen ce  o f s u b a n a l ap p en d ag es,
o c e l l a r a e  and in  th e  v e s t i g i a l  f u n c t i o n l e s s  m e ta s p i r a c le s .  The 
ab sen ce  of th e  s u b a n a l ap p end ag es may mean one o f th e  two p o s s i b i l i t i  
e s  in  r e g a r d  to  th e  o r i g i n  o f th e  X ip h y d r i id a e . T h is  fa m ily  m ight 
have ev o lv ed  from  th e  c e p h id - l ik e  a n c e s to r  b u t  had l o s t  th e  su b a n a l 
ap p end ag es by th e  co m p le tio n  o f th e  p ro c e s s  o f a tro p h y  w hich  had 
a l r e a d y  re d u c e d  th e  o r i g i n a l  d i s t in c t ly ^ s e g m e n te d  appendages s i m i l a r  
to  th o se  of th e  P a m p h ill id a e  to  th e  v e s t i g i a l  p a p i l l i f o r m  appendages 
o f th e  C ep h idae . The two f a m i l i e s  undfer .c o n s id e r a t io n  m ig h t,o n
th e  other hand,.had a common stem w hich  p o s s e s s e d  s u b a n a l ap p end ag es 
o c e l l a r a e ,a n d  v e s t i g i a l  m e ta s p i r a c le s .  In  th e  ab sen ce  o f p o s i t i v e  
s u p p o r t  f o r  th e  f i r s t  p o s s i b i l i t y , i t  i s  more e x p e d ie n t  to  c o n s id e r  
th e  second  p o s s i b i l i t y  as  n e a r e r  to  th e  t r u e  r e l a t i o n s h i p  o f th e  two 
f a m i l ie s ,X ip h y d r i id a e  and C ep h id ae .
The S i r i c i d a e  , w ith  i t s  g r e a t l y  red u ced  th o r a c i c  le g s  and io u th - 
p a r t s  to g e th e r  w ith  o th e r  c h a r a c t e r s , i s  c o n s id e re d  more s p e c i a l i z e d  
th a n  th e  X ip h y d r i id a e . The p re s e n c e  o f th e  f u n c t io n a l  m e ta s p i r a c le s  
and i t s  g e n e t ic  s i g n i f i c a n c e  h a v e /b e e n  a l r e a d y /d i s c u s s e d . F o r th e  
same re a s o n  w hich  s u g g e s ts  a common stem  f o r  th e  C ephidae and X iphy­
d r i i d a e ,  th e  S i r i c i d a e  i s  c o n s d ie re d  to  have a r i s e n  from  a common 
s to c k  w hich  gave r i s e  a l s o  to  th e  X ip h y d r i id a e . In  th e  d e g re e  o f 
s p e c i a l i z a t i o n  by r e d u c t io n  a s  w e ll  as by a d d i t i o n , t h i s  fa m ily  
e x c ee d s  th e  X ip h y d r i id a e .
The O r y s s id a e ,w i th  i t s  v e s t i g i a l  m o u th -p a r ts ,a b s e n c e  o f  .
o c e l l a r a e , t h o r a c i c  and abdom inal l e g e ,s u b a n a l  a p p e n d a g e s ,s u ra n a l  
p r o c e s s ,c a u d a l  p r o tu b e ra n c e s ,a n d  f u n c t io n a l  m e t a s p i r a c l e s , t o g e t h e r  
w ith  i t s  p a r a s i t i c  h a b i t ,  i s  u n q u e s t i o n a b ly  th e  m ost h ig h ly  s p e c i a l ­
iz e d  fa m ily  o f th e  T e n th r e d in o id e a . The m o rp h o lo g ic a l and b i o l o g i c a l  
c h a r a c te r s  a r e  so d i f f e r e n t  from  o th e r  f a m i l i e s  t h a t  i t  i s  n o t  easy  
to  a s s e r t a i n  th e  s y s te m a t ic  p o s i t i o n  o f th e  f a m ily . T here  a r e ,  
h o w e v e r ,c e r ta in  c o n s id e r a t io n s  w hich  s u g g e s t  a p o s s ib le  r e l a t i o n s h i p  
betw een  t h i s  fa m ily  and th e  S i r i c i d a e .  M o rp h o lo g ic a lly  th e  o r y s s id  
la r v a e  a r e  more c lo s e ly  r e l a t e d  to  th e  apodous b o r in g  la r v a e  of th e  
C e p h id a e , X ip h y d r i id a e , and S i r i c i d a e  th a n  to  th e  p o ly p o d o u s f r e e -  
l i v i n g  la r v a e  o f th e  X y e lid a e  and T e n th re d in i& a e . The s i r i c i d - l a r -  
vae a r e  more c lo s e ly  r e l a t e d  to  th o s e  o f th e  O rjts s id a e  th a n  th o s e  
o f th e  C ephidae and X ip h y d r i id a e . The p a r a s i t i c  h a b i t  a l s o  s u g g e s ts  
a c lo s e r  r e l a t i o n  to  th e  “'w o o d -b o rin g  la r v a e  s in c e  i t  i s  more 
p l a u s i b l e  to  im agine th e  p o s s i b i l i t y  o f a  w o o d -b o rin g  la r v a e  becom­
in g  p a r a s i t i c  on o th e r  w o o d -b o rin g  i n s e c t  l a r v a e  u n d e r some unknown 
b u t n o t  e n t i r e l y  u n c o n c ie v a b le  c ir c u m s ta n c e s  th a n  to  suppoe th e  
d ev e lo p m en t o f a p a r a s i t i c  h a b i t  de novo in  f r e e - l i v i n g  l e a f - f e e d e r s . 
S in ce  th e  o r y s s id  la h v a e  a re  p a r a s i t i c  on tn e  la r v a e  o f B u p r e s t i s
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i n h a b i t ^  he p l a n t s  w hich  a re  a l s o  i n f e s t e d  by th e  l a r v a e  o f th e  S i r i -  
c i d a e , i f  any t r a n s f o r m a t io n  o f h a b i t  o f th e  la r v a e  has ta k e n  p la c e ,  
i t  i ,  more n a t u r a l  to  e x p e c t  t h a t  th e  la r v a e  o f th e  S i r i c i d a e  o r some 
s i r i c i d - l i k e  i n s e c t  becom ing p a r a f e i t i c  th a n  any o th e r  t e n th r e d in o id ­
l e r  v ae . F o r th e s e  l a r v a e  i t  i s  c o n s id e re d  r e a s o n a b le  t o  a s c r ib e  
a common p r o g e n i to r s  to  th e  S i r i c i d a e  and O ry s s id a e  f o r  th e  tim e 
b e in g . I t  may be added t h a t  i t  i s  p o s s ib le  to  assum e an in d e p e n d e n t 
l i n e  o f e v o lu t io n  f o r  th e  O ry ss id a e  a p a r t  from  a l l  o th e r  T e n th r e d i ­
n o id e a , and c o n s id e r  t h i s  fa m ily  as h av in g  no c lo s e  r e l a t i o n  to  any o f 
th e  modern f a m i l i e s  o f th e  T e n th re d in o id e a . In  t h a t  c a s e , th e  O ry ss id  
ae m ust have a r i s e n  from  th e  a n c e s t r a l  s to c k  b e fo re  th e  Pam ph.ill i d a e
and X y e lid ae  to o k  t h e i r  o r i g i n .  T h ere  i s  no ev id e n c e  in  s u p p o r t  of 
su ch  r e l a t i o n  and s in c e  th e  r e l a t i o n  i s  r e a s o n a b l ly  e x p la in e d  by
a s s o c i a t i n g  th e  O ry s s id a e  w ith  th e  S i r i c i d a e , th e  fo rm er i s  c o n s id e re d  
th e  most h ig h ly  s p e c i a l i z e d  fa m ily  o f th e  T e n th re d in o id e a  w ith  a 
common o r ig in  w ith  th e  a n c e s to r  o f th e  S i r i c i d a e .
The c o n c lu s io n s  on th e  s y s te m a t ic  p o s i t i o n  and r e l a t i o n  o f th e  
d i f f e r e n t  fam ilies o f th e  T e n th re d in o id e a  b ased  e x c lu s iv e ly  on l a r v a l  
c h a r a c te r s  and d e r iv e d  e n t i r e l y  in d e p e n d e n t o f th e  o p in io n s  o f  th e
s p e c i a l i s t s  whd> have p a id  more a t t e n s io n  t o  th e  a d u l t s  a.re of n e c -  
c e s s i t y  n o t  th e  f i n a l  w ords on th e  s u b j e c t .  The t r u e  s ig n i f i c a n c e  
o f su ch  c o n c lu s io n s  l i e s  in  t h e i r  com lem ental and c o l l a t e r a l  v a lu e . 
I t  i s  i n t e r e s t i n g  on t h i s  a c c o u n t to  com pare th e  w r i t e r ' s  o p in io n  
w ith  th e  c o n c lu s io n s  of th e  modern a u t h o r i t i e s  on t h i s  g ro u p  of 
th e  H ym enoptera.
The r e l a t i o n s h i p  su g g e s te d  h ere  s u p p o r ts  in  th e . e s s e n t i a l  p o in ts  
th e  t h r e e  more im p o r ta n t  sy s tem s o f  c l a s s i f i c a t i o n  p ro p o sed  oy 
Konow (1 9 0 5 ), M a c G il l iv ra y ( 1906), and Rohwe.r( 1.911). M acG -illiv ray
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c o n s id e re d  th e  X y e lid a e  th e  m ost p r im i t i v e  b ec au se  o f th e  v e n a t io n a l  
c h a r a c te r  b u t  re c o g n iz e d  th e  P a m p h ill id a e  a s  th e  most g e n e r a l iz e d  
fro m h is  s tu d y (1 9 13 ) o f th e  im m ature s ta g e s .  Had he p la c e d  th e  Pam- 
p h i l i i d a e  b e fo re  th e  X y e lid a e  and th e  C ephidae b e fo re  th e  X ip h y d r i id -  
ae and S i r i c i d a e , h i s  sy s tem  w ould c o in c id e  e x a c t ly  w ith  th e  sy stem  
b ased  e x c lu s iv e ly  on th e  im m ature s t a g e s .  Konow and Eohwer b o th  
a s s o c i a t e  th e  C eph idae w ith  th e  P a m p h ill id a e  and X y e lid a e . T h is  
a rran g em e n t i s  p a r t l y  s u p p o r te d  i f  th e  a f f i n i t y  betw een  th e  P a m p h lli-  
id a e  and C eph idae a s  su g g e s te d  in  t h i s  s tu d y  i s  u p h e ld . The g e n e t ic  
c o n t in u i ty  o f th e  X y e lid ae  and T e n th re d in id a e  i s  c l e a r l y  re c o g n iz e d  
by M a c G il l iv ra y (1 9 1 3 ) . The t r u e  s y s te m a t ic  p o s i t i o n  o f th e  T e n th re d ­
in id a e  o r  i t s  e q u iv a le n t  i s  d i f f i c u l t  to  e x p re s s  in  l i n e a r  a r r a n g e ­
m ent. The im p o r ta n t  p o in t  to  be n o te d  i s  th e  f a c t  t h a t  th e s e  
a u th o r s  and a l s o  M o r ic e ( l9 l8 )  c o n s id e r  th e . X y e lid a e  and T e n th re d in ic i-  
ae d i f f e r e n t  and a p a r t  from  th e  o th e r  f a m i l i e s  o f th e  Ten blared in  o id e a  
The O ry ss id a e  u n q u e s t io n a b l ly  m e r i t s  a t  l e a s t  a s e p a r a te  fa m ily  r a n x . 
In  th e  ab sen ce  o f r e q u i s i t e  know ledge o f th e  l a r v a l  c h a r a c te r s  of 
th e  H ym enoptera o th e r  th a n  th e  T en th rec iin  id e a ,  i t  i s  n o t  e x p e d ie n t  
t o  v e n tu re  any o p in io n  on th e  s u g g e s t io n  made by Rohwer and Cushman 
(1917) to  e s t a b l i s h  a t h i r d  s u b o r d e r , I d i o g a s t r a , f o r  th e  r e c e p t io n  oi 
th e  O ry s s id a e . E n s l in { l9 l1 )  d i f f e r s  from  th e  a u th o r s  a l r e a d y  men­
t io n e d  n o t  o n ly  in  h i s  a r ra n g e -m e n t  o f th e  g ro u p s in  a d e s c e n d in g  
o r d e r  b u t a l s o  in  - t r e a t i n g  th e  X y e lid a e  and P a m p h ill id a e  as su b ­
f a m i l i e s  o f h i s  T e n th re d in id a e  on a l e v e l  w ith  th e  C im b ic in i ,L o p h y r i-  
n 1 , and o th e r s .  • T h is  s tu d y  does n o t  s u p p o r t  n is  a r ra n g e m e n ts . K o ric e  
(19 IS) s u g g e s te d  t h a t  " th e  L y d in i (= P a ra p b i l i id a e ,E n s l .  )nay r e p r e s e n t  
a p r im i t iv e  g ro u p  o f T e n th re d in id a e  w hich had b ra n c h e d  o f f  from  th e  
main s to c k  b e fo re  i t  had d e v e lo p e d  c e r t a i n  c h a r a c t e r s " , su ch  a s  
abdom inal l e g s .  H a n d r i l s c h ( 1900) c o n s id e re d  th e  S i r i c i d a e  a s  h a v in g
^ --------- ------ -------------------------------------- - --------- --------------------- -rag—
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ev o lv ed  from  th e  o s c u la n t  J u r a c i c  g r o u p ,P s e u d o s i r ic id a e .  The a n t i ­
q u i ty  o f th e  S i r i c i d a e  i s  a c c e p te d  by M orice who e x p re s s e s  h i s  id e a  
of th e  r e l a t i o n s h i p  o f  th e  f a m i l i e s  o f  the- T e n th re d in o id e a  ad fo llo w s  
"We may suppose  t h a t  th e  S i r i c i d a e  a r e  th e  e a r l i e r  g ro u p ,b u t  w h e th er 
th e  Ten three! in  id a e  and L y d in i had S i r i c i d  a n c e s to r s ,  o r  w h e th e r 
S ir ic id a e + C e p h in ie O ry s s id a e  and T e n th re d in id a e *  L y d in i a re  r e s p e c t iv e  
ly  e a r l i e r  and 1 t e r  b ra n c h e s  o f a common s to c k  a re  q u e s t io n s  w hich 
m ust be l e f t  u n an sw ered ."
Summary
The la r v a e  o f th e  T e n th re d in o id e a  have p ro v ed  to  be o f g r e a t  
v a lu e  in  o f f e r i n g  im p o r ta n t  e v id e n c e  Urn re g a rd  to  th e  p ro b a b le  phy­
lo g e n e t ic  r e l a t i o n s h i p  o f th e  f a m i l i e s  in c lu d e d  In  t h i s  s u p e r fa m ily . 
The more s i g n i f i c a n t  c o n c lu s io n s  re a c h e d  in  t h i s  s tu d y  a r e  summarized 
in  th e  form  o f a s y n o p t ic  t a b l e , a s  f o l lo w s :
F a m il ie s  o f T e n th re d in o id e a
Uropods p r e s e n t , t h o r a c i c  le g s  p r e s e n t ,w e l l  d e v e l o p e d ,d i s t i n c t l y  
segm en ted .
U ropods p r e s e n t  on a l l  abdom inal s e g m e n t s . , , . .  . . . X yeli& ae 
Uropods n o t  p r e s e n t  on a l l  abdom inal seg m en ts , . T erita reo  itixdae
U ropods w a n t in g , th o r a c ic  le g s  p r e s e n t  o r w a n tin g .
T h o ra c ic  le g s  p r e s e n t .  .
T h o ra c ic  le g s  and su b a n a l appendages w e ll-d e v e lo p e d  and a i s -
t i n c t l y  seg m en ted ..............................................................-
T h o ra c ic  le g s  v e s t i g i a l , i n d i s t i n c t l y  segm en ted .
S u b an a l appendages and o c e l l a r a e  p r e s e n t ................. Gepixluae
Subanal appendages and o c e l l a r a e  wanting,.
M e ta s p ir a c le s  v e s t ig ia l, much s m a l le r  th a n  abdom inal
s p i r a c l e s .......................................................................... ...
T3bM e ta s p i r a c le s  f u n c t i o n a l , a s  l a r g e  a s  abdom inal s p i r a c l e s
.................... ............................................................S i r l c l d a e
T h o ra c ic  le g s  w a n tin g .................................................................O ry ss id a e
A s y n o p s is  su ch  as  th e  one g iv e n  above i s  n e c e s s a r i l y  in a d e q u a te  
and somewhat m is le a d in g  in  i n d i c a t i n g  th e  a f f i n i t i e s  of tn e  f a m i l i e s .  
A b e t t e r  id e a  i s  g a in e d  by means o f th e  cu sto m ary  p h y lo g e n e t ic  t r e e  
a l t h o  su ch  a scheme a l s o .h a s  i t s  l i m i t a t i o n s .  In  th e  fo l lo w in g  
d iag ra m  th e  r e l a t i o n  betw een  th e  f a m i l i e s  of tn e  T en o n red in o lc iea  i s  
shown. Here th e  r e l a t i v e  v e r t i c a l  p o s i t i o n  i s  in te n d e d  to  r e p r e s e n t  
a p p ro x im a te ly  th e  d e g re e  of s p e c i a l i s a t i o n  add th e  a f f i n i t i e s  oy 
th e  c o n tin u o u s  l i n e s .
O ryss id a e
H igh ly  spe c i a l l z e d
T e n th re d in id a e  s p e c i a l i z e d
S i r i c i d a e  Xiphydr'i. Idae  /  /
S p e c ia l iz e d T ent h re d in  id ae  g e n e r a l iz e d
/V leph i& ae
G e n e ra liz e d
iph ij id a e
v ///
P r im i t iv e
Pro-Symphyta
The la r v a e  o f th e  Tent h r e d i n o i d e a , t h u s , a r e  d i v i s i b l e  i n to  two, 
p o s s i b l l y  t h r e e  d i s t i n c t  g ro u p s .. The f i r s t  g ro u p  in c lu d e s  th e  l a r v a  
c h a r a c te r i z e d  by th e  p o s s e s s io n  o f b o th  th e  th o r a c ic  and ao ao m in a l
le g s ,a b s e n c e  o f 
r e p r e s e n te d  by
th e  su b a n a l ap p e n d a g e s ,a n d  s u r a n a l  p r o c e s s ,a n d  i s  
th e  X y e lid a e  and T e n th re d in id ;  e . The second  g roup
c o n s i s t s  o f th e  fo u r  f a  m ilie s , Pa.mphi 1 i i d a e , C eph idae, X iphyd.riifi.ae, and 
S i r i c i d a e  and i s  c h a r a c t e r i z e d  by th e  ab sen ce  of abdom inal l e g s ,  
p re se n c e  of th e  v e s t i g i a l  c la w le s s  th o r a c i c  le g s  i n  th e  l a s t  th r e e  
f a m i l i e s ,a n d  p re se n c e  o f e i t h e r  th e  su b a n a l app end ag es o r  o u ra n a l 
p ro c e s s  o r b o th . The t h i r d  g ro u p  c o n ta in s  a  s in g le  f a m ily ,O ry s s id a e  
and i s  c h a r a c te r i z e d  by th e  ab sen ce  o f b o th  th o r a c ic  and abdom inal 
leg B , s u r a n a l  p ro ce j ib an a l ap p en d ag es , end seg m en ted  taxi 
l a b i a l  p a l p i .  T h is  g roup  i s  c o n s id e r e d , f o r  th e  re a s o n s  a l r e a d y  
g iv en  e l  sewn e r e ,  a. 3 an o f x ** s no o t of t  ne second  ^ ro u p  ana i..i o o ao ly  
o f th e  a n c e s to r a l  s to c k  from  w hich  th e  S i r i c i d a e  took, i t s  o r ig in .
The X y e lid a e  and P am p h ilii& ae  a r e  u n d o u b ted ly  th e  most p r im i t iv e  
o f th e  f i r s t  .and seco n d  g ro u p s r e s p e c t i v e l y .
The T e n th r e d i n o i d e a , t h e r e f o r e , I s  c o n s id e re d  to  have d ev e lo p e d  
from  a  common a n c e s t r a l  s to c k  .along two d i s t i n c t  l i n e s  o f e v o lu t io n .  
The f i r s t  l i n e  o f d ev e lo p m en t le d  to  th e  e v o lu t io n  of th e  X y e lid ae  
and T e n th re d in id a e  and th e  second  l i n e  p roduced  th e  P a m p h il i id a e ,
C e p h id a e , X ip h y d r i id a e , S i r i c i d a e ,a n d  O ry s s id a e .
237G lo s sa ry
The l i s t  o f w ords g iv e n  below  in c lu d e s  s e v e r a l  new te rm s and a re  
u sed  in  th e  se n se  d e f in e d  h e re . F o r th e  g e n e ra l  te rm in o lo g y  "The 
S ta n d a rd  D ic t io n a ry "  and S m ith 's  "G lo s sa ry  of Entom ology" sh o u ld  
be c o n s u l te d .  F o r th e  a n a to m ic a l  te rm s of th e  head and i t s  ap p en -
% t -rx j^ s-dage's ny p a p e r ( 1920) s h p u id  p ro v ea ttse fu L . 7
..A hal s e t a e .n .  S e ta e  on s u r a n a l  and su b a n a l lo b e s  g u a rd in g  th e  anus
and r q u i t e '^ f t e n j d i f f e r e n t  in  s i z e  o r form  from  s e ta e  on o th e r  p a r t s  
o f th e  body .
A nal u ro p o d s .n .  The u ro p od s of t e n t h  abdom inal segm en t , s o - c a l l e d  
a n a l  p r o le g s .  They a re  n o t  hom ologous w ith  th e  a n a l  p ro le g s  of
le p id o p te r o u s  l a r v a e .
Annul a t  i o n , n . The s t a t e  o f b e in g  d iv id e d  i n t o  a n n u le t s .  In  r e f e r -  
in g  to  th e  c o n d i t io n  o r r e l a t i v e  s i z e  and le n g th  of a n n u l e t s , t h i s  
te rra  i s  u sed  w ith  o r  w ith o u t  th e  word fu rm u la .
A n n u le t .n .  One of th e  sm a ll r in g s  o r r i n g - l i k e  s e c t i o n s  i n to  w uich 
a segm ent i s  d iv id e d  by t r a n s v e r s e  c o n s t r i c t i o n s  p ro d uced  by mas d a t a
• re .
A n ta c o r ia .n .  The memberane w hich c o n n e c ts  th e  a n te n n a r ia  w iuh 
th e  sc ap e  of th e  a n te n n a . "Then t h i s  membrane occupies^ c o m p a ra tiv e ly  
w ide sp a c e , i t  i s  spoken , o f as o e in g  e x t e n s i '/ s .
A n te n n a r ia .n .  The r i n g - l i k e  th ic k e n in g  o r  s e l e n i t e  su r ro u n d in g  
th e  f o s s a  o r s o c k e t  in  w hich th e  a n te n n a  i s  lo c a te d .
A pex, n . The p o in te d  end of a s t u r c t u r e .  In  c o n n e c tio n  o f th e  
f r o n t , i t  r e f e r s  to  th e  o r d i n a r i l y  p o in te d  d o rso -m e s a l a n g le  of tn e
f r o n t .
B a d  o h a ry n x .n  The c a u d a l p o r t io n  o f th e  p a n -p h a ry n x  caudad  o f ana 
n o t  in  c 1 ud i n 3 th e  b& 1 & v 1 &e.
?38B a rb ed , a . H aving a in u te , more o r  lo s s  p o in te d  p r  .- le c t io n  f  o i th eA
s u r f a c e .  I t  i s  u sed  in  c o n n e c tio n  w ith  c e r t a i n  s e t a e  a s  in  th e  1 
la r v a e  o f th e  C la d i in a e .
B u t t o n - l i k e , a . Used in  c o n n e c tio n  w ith  an te n n a e  o r  gone p r o tu b e r ­
an ces w hich have qt f o r a  o f h u t to n  ^ be in g  se m ig lo b o se  o r su b g lo b o se  
end u s u a l ly  w id e r  th a n  h ig h  and w ith  more o r  l e s s  c i r c u l a r  ^ co n to u r.
C alyx  of' A.The m in u te  r i n g - l i k e  b ase  from  w hich th e  s h a f t
o f a s e t a  a r i s e s .
C audal p r o tu b e r a n c o s . n . The p ro tu b e ra n c e s  on th e  t e n t h  abdom inal 
te r g u n .  U su a lly  p a i r e d  as in  P te ro n id e a ,s o m e tim e s  co n sp ic u o u s  as in  
D im o rp h o p te ry x ,an d  a r ra n g e d  on o r  n e a r  th e  c a u d a l m arg in  of th e  te rg u n  
b u t som etim es p  th e  c e p h a l ic  p a r t  o f  th e  tergum  as in  c e r t a i n  
b lennocam oid  l a r v a e .
C e rv ic a l  g la n d s .n .  P a ire d  g v e r s ib le  g la n d s  lo c a te d  in  th e  l a t e r o -
d o r s a l  p o r t io n  of th e  m ic ro c o r ia  o f th e  x y e l id  l a r v a e .
C e rv ic a l  s c l e r i t e s .n .  The c h i t  in iz e d  s c l e r i t e s  lo c a te d  on th e  
l a t e r a l  a s p e c t  o f th e  m ic ro c o r ia  and a r t i c u l a t i n g  artr th e  o d o n to id ia  
p  th e  c e p h a l ic  end and a t  th e  d o r s a l  apex  of e p is te rn u ra -e p im e ro n  
and coxa of th e  p r o th o r a c ic  l e g .
C law s,n . Used in  th e  same way as th e  t a r s a l  c law s.
C ly > o a lia ,n .  The sm a ll  s c l e r i t e  n e a r  th e  v e n t r a l  end o f th e  
e p i c r a n i a l  arms d o rsa d  of th e  p r e c o i l a .  I t  c o rre sp o n d s  to  th e  a n te -  
c o x a l p ie c e  of m an d ib le  o f Com stock. I t  i s  found  in  th e  l a r v a e  o f
a l l  T en t iired in o  id e a . w hich  r e t a i n  d i s t i n c t  e p i c r a n i a l  s u tu re ,A
y  c t a e , n . Th.....  . . b o m  xn th e  c ly p e u s  n e a r  th e  supposes
c ly p f ta l  s u t u r e . The number and a rran g em en t a re  c o n s ta n t .
C ro c - ie ts .n .  The. cu rv ed  hooks on th e  p r o le  go o f le p ic o p te r o u s  
l a r v a e .  They .are n e v . r  p r e s e n t  in  th e  s a ^ - i 'i y  x a r v a e .
AD e n t l s .n .  A to o th .  ■ ,
£
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P e p -tlf  ° rn , a . H aving th e  sh ap e  o f a to o th .
iLLl^Sl.^.-k-iiijJi* dosi,_.na*.■ in g  t a e , seq u en ce  of any ap p e n d a g es , th e
p a r t :  n e a r e s t  to  th e  body i s  d e s ig n a te d  a s  th e  p ro x im a l p a r t  and th e  
p a r t  f a r t h e s t  from  th e  body a s  th e  d i s t a l .  The d i r e c t i o n  o f num ber­
in g  i s  from  th e  P ro x im al to  th e  d i s t a l  end . F o r exam ple,w hen th e  
antenna., i s  th re e -s e g m e n te d , segm ent 1 r e f e r s  to  th e  p ro x im a l se g  len t 
and segm ent 3 th e  d i s t a l  and th e  segm ent betw een  th e  two i s  th e  s e g ­
ment 2. In  th e  c a se  of th e  body s t r u c t u r e  th e  c e n te r  o f th e  body i s  
c o n s id e re d  th e  p ro x im a l p a r t .  The u se  o f t e r m s ,c e p h a l i c ,c a u d a l ,  
l a t e r a l , a n d  o th e r  te rm s d e r iv e d  from  them  a re  f a m i l i a r  enough.
B p ic r a n ia l  S u tu r e ,n . The m ost d i s t i n c t  and u n iv e r s a l  s u tu r e  of 
th e  head and i s  r e a d i l y  i d e n t i f i e d  b ec au se  o f i t s  shape  and p o s i t io n .  
I t  d iv id e s  th e  v e r te x  on th e  d o r s a l  p a r t  o f th e  head i n t o  l a t e r a l  
h a lv e s  and bounds th e  f r o n t  o n ' t h r e e  s id e s .  The u n d iv id e d  d o r s a l  
p r o t io n  o f  th e  s u tu r e  i s  known a s  th e  e p i c r a n i a l  s tem  and th e  arms 
of Y as th e  e ’i c r a n i a l  arm s.A
F o rm u la ,n . Used in  a  s p e c i a l  s e n se  to  r e p r e s e n t  th e  a rran g em en t 
of s t r u c t u r e s  a s  in  th e  c a se  of t u b e r c l e s  and s p in e s  of th e  la r v a e  
o f th e  B1ennocam pinae o r th e  p ro p o r t io n  in  le n g th  o r s iz e  of segm ents 
o f segm ented  s t r u c t u r e s .  F o r exam ple,w hen th e  a n te n n a l  fo rm u la  i s  
w r i t t e n  a s ,1 ,4 ,3 ,2 > H  means t h a t  th e  segm en ts a re  in  r e l a t i v e  p ro p o r ­
t i o n  in  l e g t h  in  th e  o rd e r  named b e g in in g  w ith  th e  lo n g e s t  f i r s t , t h a t  
i s  in  t h i s  c a s e , th e  segm ent 1 i s  lo n g e r  th a n  segm ent 4 ,segm en  .5 i s  
s h o r t e r  th a n  segm ent 4 b u t lo n g e r  th a n  segm ent 2 . In  th e  c a se  o f 
th e  a n n u le t s ,  th e  s im u la t io n  fo rm u la  would re a d  so m e th in g  l i k e ,  1 ,2 ,5 ,6  
4 , i i  u l e t  >ne o r th e  c e p h a l ic  one i s .  th e  1 t ,
a n n u le t  2 th e  n e x t  in  l e n g th  and so  on. V’hen a  p a r e n th e s i s  i s  used  
th e  p a r t s  in c lu d e d  in  l i t  are- a i l  o f same le n g th . The s ig n  = i s  used 
to  designate th e  f a c t  t h a t  two p o r t s  a re  e q u a l in  s i z e  o r  l e n g th .
_  -
In  tn e  c a se  of s p in e s ,  th e  a r ra n g e  le n t  i s  known as  .tap and i s  in d ic a te d  
by leans o f th e  signs : and - and th e  number o f b ra n c h e s  o r  p a r t s  by 
th e  n u m e ra ls . They a re  to o  c o m p lic a te d  to  he s t a t e d  h e re . See th e  
d ia g ra m s .
F u s c o u s ,n . Dark brown a p p ro a c h in g  to  b la c k .
G -landas, n . The d i s t a l  r i n g - l i n o  o p en in g  of a  g lan d u b a .
G-landuba.n .  The e x te r n a l  p o r t io n  of a  c u t ie v i la r  g la n d . I t  i s  
u s u a l ly  c y l in d r o - c o n ic a l  and e le v a te d , f o r  a s h o r t  d i s ta n c e  from  th e  
s u r f a c e .  In  su ch  c a s e , t h e  g la n d u b a  i s  s a id  to  be s t a l k e d  as in  
P ach y n em atu s. When th e . g lan d u b a  i s  v e ry  s h o r t , i t  i s  s a id  to  be su b - 
s e s s i l e  and when i t  i s  p r a c t i c a l l y  a t  l e v e l  w ith  th e  s u r f a c e  i t  i s  
s a id  to  be s e s s i l e  a s  in  C a l i r o a .  G-landubae v a ry  in  s i z e  and shape 
b u t a r e  c h a r a c t e r i s t i c  of c e r t a i n  T e n th re d in id a e .
G la b ro u s ,n .  W ith o u t s e t a e ,  sm ooth.
Hypo P h aryn x .n .  The d i s t a l  p r o t io n  o f th e  p a rap h ay y n x . In  th e  
t e n t h r e d i n i d  l a r v a e ,  t h i s  p o r t io n  i s  fu se d  w ith  ..the t b t a g l o s s a  and i s  
m em branoous.
L a b ra l  s e t a e ,n .  S e ta e  on th e  la b r u m ,u s u a l ly  t h r e e  to  s i x  a r ra n g e u  
in  a  row on e a c h - s id e .  The num ber and a rran g em e n t a re  u s u a l ly  cons
t a n t .
L a t e r a l  l o b e .n .  When th e  a r e a  v e n tra d  of th e  s p i r a c u l a r  l i n e  I s  
p roduced  more o r  l e s s  and fo rm s m o u n d -lik e  l o b e , i t  i s  known as tn e  
l a t e r a l  lo b e . I t  in c lu d e s  th e  s u b a p i r a c u la r  and s u rp e d a l  a re a  o r
lo b e .
L in e s  o f Body.n .  In  o rd e r  to  f a c i l i t a t e  d e s c r i p t i o n , i o  i s  convfeui 
, n t  t o  d ee  1 . t e  o e r t  t l o n  o f  tn . - w f e r e n c e  t o  th e
lo n g  a x i s  o f t i le  body by a  s e t  o f  d e f i n i t e  l i n e s  w hich  a r e  b o th  
m ec h an ica l and n a t u r a l .  The l i n e  on th e  d o rse -m eso n  i s  known a s  
th e  d o rso -m e a a l l i n e , t h e  one on th e  d o r s e - l a t e r a l  p a r t  a s  th e  d o r s e -
■—  -  
l a t e r a l  and a s i m i l a r  l i n e  on th e  v e n t r o - l a t r a l  a s  su ch . The l i n e
on th e  v e n t r a l  a s p e c t  c o r r e s p o n d in g  to  th e  d o rso -ra e sa l  l i n e  i s  th e  .
v e n tr o - m e s a l  l i n e .  The l i n e  c o n n e c t in g  th e  s p i r a c l e s  i s  th e  s p i r a -  
th e  .
c u l a r  l i n e  and l i n e  d o rsa d  o f  i t  th e  s u p r a s p i r a c u l a r  o r  s u p r a s t ig m a t -
a l  l i n e  and th e  one v e n tr a d  o f  th e  s t ig m a t a !  l i n e  th e  s tib stlgm a t a l , 
and th e  l i n e  c o n n e c t in g  th e  s u r p e d a l  or p e d a l  a r e a s  o r  lo b e s  i s  th e  
p e d a l  l i n e .  The l i n e  on e a c h  s id e  and c l o s e  t o  th e  d o rso -ra e sa l  l i n e  
i s  known as th e  s u b d o r s a l .  The s u p r a s p i r a c u l a r  l i n e  may c o i n c id e  
w i t h  the l a t e r o - d o r s a l  and th e p e d a l  w i t h  th e  v e n t r o - l a t e r a l  l i n e .  
When th e s p i r a c l e s  a re  l o c a t e d  v e r y  low ton th e  l a t u s  the- s p i r a c u l a r  
l i n e  may even ap praoch  th e  v e n t r o - l a t e r a l  l i n e  a s  in  C a l i r o a .
M an d ib ular s e t a e .n .  S e ta e  on th e  m an d ib le . The number i s  co n ­
s t a n t .
M a n d ib u la r la . n . The sm a ll  s c l e r i t e  u s u a l l y  more or l e s s  membranous 
in  th e  s a w - f l y  l a r v a e , l o c a t e d  v e n tr a d  o f  th e  v e n t r a l  m argin o f  th e  
v e r t e x  and c o n n e c te d  w ith  t h e  m an d ib ular iembrane w hicn b e lo n g s  to  
th e  m an d ib le . T h is  p ie c e  c o r re sp o n d s  to  th e  t r o c a n t i n  o f^ m and ible  
o f Com stock.
Map, n . The s y m b o lic  r e p r e s e n t a t i o n  o f  th e  arrangem ent ana ty p e  
o f  s e t a e , s p i n e s , a n d  t u b e r c l e s  i s  spoken o f  as a map. See the uerm 
fo rm u la .
M ic r o c o r i a . n .  The neck membrane.
, -.-c r  ’ ? .
M e t a a P i r a c l e s .n .  The s p i r a c l e s  o f  th e  m e ta th o ra x .
NumberIng o f  P a r t s , n . See th e  t e r n  d i r e c t i x i .
O b s o l e t e ,a .  A tr o p h ie d .
O c e l l a r a .n .  The s im p le  eye o f  en to m e ta b o lo u s  l a r v a e ,
O cularlurn .n .  The r i n g - l i k e  c o lo r e d  a r e a  s u r r o u n d in g  an o c e l l a r a .  
P a p i l l i f o r m . a .  P a p i l l a - l i k e  in  f o r m ,u s u a l l y  n o t much c h i t i n i z e a .
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P a t c h ,n .  An a r e a  more or l e s s  w e l l  d e f i n e d  by a d i f f e r e n c e  in  
c o l o r  o r  c b . i t in i z .a t io n .
P r  e t  en t  o r  in  a . n . The e x t e r n a l  m arking o f  th e  i n v a g in a t io n  o f  a 
p r e te n to r iu m . I t  i s  l o c a t e d  d o rsa d  o f  th e  v e n t r a l  end o f th e  e p i ­
c r a n i a l  s u t u r e .
P r e t e n t o r iu m ,n .  The s o - c a l l e d  a n t e r i o r  aria o f  th e  te n to r iu m .
P r o f  u rce  U l n a ,n .  The e x t e r n a l  m arking o f  th e  ap op h yses o f  th e  
p r o t h r a x  m arking th e  c a u d a l  l i m i t  o f  th e  segm ent.
P r o t h o r a c i c  g l a n d s . n . The co n s p ic u o u s  g la n d s  l o c a t e d  on th e  
c e p h a l i c  p a r t  o f  th e  p r o th o r a x  cep h alo-m e sad  o f  th e  l e g s  In C a l i r o a .
P r o t h o r a c i c  s h i e l d s ,n .  See s h i e l d s .
P r o t u b e r a n c e ,n .  Any e l e v a t i o n  or p r o t r u d in g  p o in t  :f  the s u r fa c e  
o f  th e  body. I t  i s  used in  a s p e c i a l  s e n s e  in  c o n n e c t io n  w i t h  th e  
c a u d a l  p r o tu b e r a n c e s  o f  th e  t e n t h  abdom inal tergum .
Recu .b e n t, a .  R e c l i n i n g .
R u d im en tary . a . B e in g  in  in c o m p le te  s t a t e  o f  d e velo p m e n t.
S e r a c o s .n .  The o p en in g  
o f th e  t o t a g l o s s a .
S e t a c e o u s . &. s e t a - l i k e  
T h is  term  i s  n e v e r  used an 
Set i f  o r o u s . a . P ro v id e d
o f  the s i l k  g la n d s  l o c a t e d  on th e  meson
in  s h a p e , t a p e r i n g  g r a d u a l l y  t o  a p o in t ,  
e q u i v a l e n t  t o  s e t i f e r o u s  or s e t i g e r o u s .  
w i t h  s e t a e .  Same as s e t i g e r o u s .
S e t a l  map.n .  See Map.
dpin e ,n .  A sharply pointed "ore or less strongiy ehi-'cinized P r o ­
tuberance .
S p in o u s , a .  P ro v id e d  w i t h  s p in e s  o r  s ? i n e - ^ G  P form.
S o l r a c u l a r  l i n e .h .  A l i n e  c o n n e c t in g  th e  s p i r a c l e s .  See th e  term
l i n e s  o f Body.
S h i e l d s ,n  C h i t i n i z e d  p l a t e s  or a r e a s .  U s u a l ly  spoken o f  in  
c o n n e c t io n  w i t h  su ch  a r e a s  on t h e  d o r s a l , l a t e r a l  and v e n t r a l  a s p e c t s
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o f  th e  p r o t h o r a x .  T hese s h i e l d s  a re  found in  th e  X y e l id a e  and 
c e r t a i n  l e a f - m i n e r s .
S u ra n a l l o b e .n .  The membranous p o r t io n  on th e  caudal, p a r t  o f  th e  
t e n t h  abdom inal segment on d o r s a l  s i d e  o f  th e  a n a l r e g io n .  I t  may 
r e p r e s e n t  th e  v e s t i g i a l  t e l s o n  o f  th e  e b r y o l o g i s t s .
Subanal l o b e .n .  The a r e a  c o r r e s p o n d in g  t o  th e  p r o c e e d in g  on th e  
v e n t r a l  a s p e c t  and may r e p r e s e n t  th e  v e n t r a l  h a l f  o f  th e  t e l s o n .
S u r a n a l  p r o c e s s .n .  The s t r o n g l y  c h i t i n i z e d  p r o c e s s  on th e  medon o f  
th e  s u r a n a l  lo b e  in  th e  CePhidae and i t s  a l l i e s .  T n is  c e m  i s  usee, 
in  r e f e r e n c e  to  t h i s  p a r t i c u l a r  s t r u c t u r e  o n ly ,
Sureoxa.1- l o b e .n .  The lo b e  o r  a r e a  d o rsa d  o f  th e  x o s a  o f  a 
t h o r a c i c  l e g  and c o r re sp o n d s  t o  Cram pton’ s s u r c o x a l  p l a t e (1 9 1 8 ) .
Subanal a p p e n d a g e s ,n .  The segm ented appendages o f  th e  su b an al 
lo b e  l o c a t e d ,o n e  on ea ch  s i d e , v e n t r a d  o f  th e  c e p h a l i c  ends o f  the
cil*©
rvfxal s l i t .  They- ^ o fte n  r e f e r e d  to  as c e r c i , s t y l i , o r  a r t u r o s t y l i .
They a re  c h a r a c t e r i s t i c  o f  th e  P a m p h il i id a e  and C e p h id a c .
T i b i a l  te n d o n .n .  The tendon o f  a. t i b i a  o f  th e  l e g s  and, usea xn 
d i f f e r e n t i a t i n g  s p e c i e s  o f  th e  A e o r d u le c e r i n a e .
T en th  abdom inal te rg U m .n . The tergum  o f  th e  u l t i m a t e  se q u e n t .  
T e s t a c e o u s , a .  B ro w n ish -y e llo w .
T o t a g l o s a a .n .  The median membranous lo b e  o f  t h e  lab iu m  r e p r e s e n t ­
in g  th e  fu s e d  g l o s s a e  and p a r a g l o s s a e .  I t  i s  a lw a y s  membranous and
c a r r i e s  th e  s e r a c o s  in  th e  S a w - f l y  l a r v a e .
T en th  u r o pod s. n . Same as the a n a l  uropods and b e lo n g  t o  th e  u lt im a
te  segm ent o f  th e  body.
-U lt im a t e sezm ee t Of th e  b o d y . a . The l e s t  v i s i b l e  eesm eat o f  th e  
body and in c l u d e s  th e  t e n t h  and e i t h e r  one o r  two f o l lo w in s  “ S * * * 6 - 
The se g m e n ta tio n  o f  th e  o au d a l segm ent i s  i n d i s t i n g u i s h a b l e  In th e
larvae.
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T a r s a l  c l a w s . n. The d i s t a l  segm ent o f  th e  l e g s  and r e p r e s e n t s
th e  d im in u t iv e  t a r s u s  and c la w  fu s e d  t o g e t h e r .
one
Uromere.n .  Any o f  th e  abdom inal segm ents.
U ropods.n .  Abdominal l e g s  u s u a l l y  r e f e r e d  to  as p r o l e g s .
V e n t r a l  g l a n d s .n .  A s e r i e s  o f  g la n d s  l o c a t e d  on th e  ven tro-m esaon  
o f  th e  abdom inal segm ents 1-7  in  th e  Nem atinae and C l a d i i n a e .
V e r r u c o s e . a .  H aving ir r^ g u l-a r  e l e v a t e d  \rainu te y a r e a s  o r  s p o t s .
V e r t i c a l  f u r r o w s .n .  A p a i r  o f  d i s t i n c t  d e p r e s s e d  fu rro w s,o n e  on 
each  s i d e , e x t e n d i n g  c e p h a la d  from th e  1 c t e r & l  4nd o f th e  o c c ip u t  on 
th e  l a t e r a l  a s p e c t s  o f  th e  head. These v e r t i c a l  fu rro w s  are  p e c u l i a r  
to  th e  s a w - f l y  l a r v a e .
V e s t i g i a l ., a . B e in g  in  a s t a t e  o f  o p h le dr- c o n d l1 1 on .
Wings o f  s m i r a c l e . n. Ih en  th e  s p i r a c l e  i s  p r o v id e d  w i t h  c o lo r e d  
a r e a s  or p i e c e s  on i t s  s i d e s , t h e  s p i r a c l e  i s  s a in  t o  oe winged and 
th e  c o lo r e d  a r e a s  a re  known as w in g s .
—  ■—■— ■ - --------- —  
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F i g . 57 A bia a a e r ie a n a .
F i g .58 C a l i r o a  c e r a s i .
F ig . 59 E n d e lo a y ia  a e t h i o p s .
F i g .60 P te r o n id e a  r i b e s i .
F ig . 61 Lygeo aen a tu s e r i c h s o n i .
F ig . 62 A bia  a m e ric a n a , c a u d a l a s p e c t  o f' th e  h ead .
F ig . 63 M e ta liu s  r u b i .
F i g . 64 X ip h y d r ia  s p . , v e n t r a l  a s p e c t .
F i g . 65 X ip h y d r ia  s p . / d o r s a l  a s p e c t  o f c a u d a l end o f  th e  body. 
F i g . 66 X ip h y d r ia  s p . , l a t e r a l  a s p e c t  o f c a u d a l end o f th e  body

P la te  V II .
F i g s . 67-79  V e n tr a l  a s p e c t  o f th e  head  nd p ro th o r a x . 
F ig . 67 P a ra p h iliu s  sp .
F i g . 68 M egaxyela m a jo r. . •
F i g . 69 N e o d io r io n  1e c o n t e i .
F ig . 70 T re lex colum ba.
F i g . 71 D o le ru s  s i  i l i s .
F i g . M a c r e a p h y t u s  v a r ia n u s .
F i g .73 S c h iz o c e ru s  z a b r i s k e i .
F ig . 74 P h le b a t r o p h ia  m a th e so n i.
F i g . 75 K a l io fe n u s a  u lm i.
F i g .76 M e ta llu s  r u b i .
F i g .77 Jan u s  i n t e g e r .
F ig . 78 Lygeoneraatus e r i c h s  o n i .
F i  g. 79 Slide 1 o ray i a  ae t  h i  o p s .

P la te  V I I I .
F i ws .  80-85  D o rsa l a s p e c t  of to o  head aid  p ro th o r a x .
• -  -  i t e r a l  a s p e c t  o f th e  t h l j  ] ..
~ » ■ V e n tr a l  a s p e c t  o f th e  t h i r d  al tin  ■seg m en t,sh o w in g  th e  u ro p o d s .
P i g , 80 ? r i p h i l i u s  sp .
F i ; . 8 l  M egaxyela is.j o r . j
F i g . 82 N e o d ip r io n  l e c o n t e i .
P ig . 83 D o le ru s  s i m l l i s .  ;
F ig . 84 M acreraphytus v a r ia n u s .
F ig . 85 H onophadnoides r u h i .
P ig . 86 P a u g u i l iu e  r?p*
P i g . 87 N e o d ip r io n  l e c o n t e i .  ;
P ig . 80 Pn. e lo  :p ia  a e th io p s .  j
F ig . 89 Do 1 e r  as i n i l i . . .
F ig . 90 P p iip h i l iu s  sp . ,
P i  g .91 ' Xe gn xy e 1 a  . 0, j 0 r .
P i g .92 Macro . payt as v a r ia n u s .
P i g . 93 C a l i r o a  c e r a s i .  j
P i g .94 C a l i r o a  c e r a s i .  
i  . , 95 iao rem p h y tu s  v a r ia n u s .
F ig . 96 P h le h - 't r o p h ia  l a th e s o n i .  :

P l a t e  IX.
Xi0s. 97,98, 100, 101, Ventral aspect of the- third abdominal
sep lent. •
Pi^s. 104r U1. Lateral aspect of the caudal end of . . . .  . •~o •
Xi^s, 102,103, 113- 1 1 6  Ventral aspect of the caudal enc of 
the body, showing the anal uropods and cur anal aid sub anal lobes. 
Pig. 9 1  Dolerus s im llis .
F ig .98 Neodiprion lecontei.
Pip. 9 9  Endelomyia aethiops.
Pip, 100 let a l l  us rub i.
Pip. 101 Kaliofenusa ul :ii.
P ip .10° Phlebatrophia matheaoni.
F ip .103 Panphilius sp.
P ip . 10*4 h e t a l i u s  r u b i .
Pip. 103 Xacremphytua varianus.
P ip .106 Neodiprion lecontei.
P ip .107 Pamphilius sp.
P ip .108 Caliroa ceraai.
P ip .109 Dolerus s im ilis .
P ip .11C Endelomyia aethiops.
Pip. 111 Megaxyela major.
Pip. 11.9 7e0n.xyela majo r ,la te ra l aspect of the th ird abdo linal 
segment.
Pip. 113 Neodiprion lecontei.
Pip. 114 Macre lphytus varianus..
F ip .115 Dolerus s im ilis .
F ip .115 Megaxyela aajor.
F ip .117 Caliroa cerasi. .
jx .
P la te  IX.
I
P la te  X.
P i g s . 118-1X0 L a te r a l  a s p e c t  o f th e  c a u d a l end or th e  body. 
F i g s . 121-122 V e n tr a l  a s p e c t  o f th e  c a u d a l end o f th e  body . 
F ig s . 1 13 —1 24 D o rs a l a s p e c t  of' th e  c a u d a l end o f th e  body. 
F ig s .  1 3 5 -OO The c a u d a l p ro c e s s ,  l a t e r a l  a s p e c t ,  e x c e p t F ig s .  
128-129 aa ich  r e  In  d o r s a l  a s p e c t .
F id s . 131 -1 3 3 , 157 l a t e r a l  a s p e c t  o f th e  'su b a n a l appendage. 
F i g s . 135-147 l a t e r a l  a s p e c t  o f th e  e s o th o r a c ic  l e g .
Fig. 118, 126, 133 Cephus pyg.aaeus.
125
.F ig s . 119, 157 ,Adirus sp .
F ig s .1 2 0 , 131, H a r t1g ia  c r e s  s o n i . 
F ig . 121 X n lio fe n u s a  u ln ii.
F i g . 122 H e ta l iu s  r u b i .
F ig s .  123, 128, 127 Tan us i n t e g e r .
F i g . 149 P te r o n id e a  r i b e s i ,  l a t e r a l  a s p e c t  o f th e  c a u d a l end o f th e  body.F i g . 150 P te r o n id e a  r i b e s i ,v e n t r a l  a s p e c t  o f t h i r d  abd om in  a l  s e g ■ aen t .
F i g . 151 P te r o n id e a  r i b e s i ,  d o r s a l  a s p e c t  of th e  u l t im a te  segm ent show ing 
th e  p a i r e d  c a u d a l p r o tu ­b e ra n c e s .
F ig s .  124, 129, 130 Trem ex c o lu  foa. F ig . 152-156 A bia a  e r ic a n a ,
s i l k - g l a n d s  and s e ra c o tF ig . 134 N e o d ip r io n  l e c o n t e i ,  m u sc la tu re  o f t h i r d  abdom inal s e g m e n t ,s e m id ia g ra n a t ic .  .
F i g . 152 v e n t r a l  a s p e c t  o f th eF i g . 135 P a m p h iliu s  sp .
F i g . 136 M egaxyela m a jo r.
F i g . 137 E ndelom yia a e th io p s .
F i g . 138 D o le ru s  s i m i l i s .
F i g . 139 N e o d ip r io n  l e c o n t e i .
F i g . 140 M e ta liu s  r u b i .
F i g . 141,144 P te r o n id e a  r i b e s i .
F i g . 142 C a l i r o a  c e r a s i .
F i g . 143 S c h iz o c e ru s  z a b r i s k e i .
F ig . 146 -lacrem phytus v a r i r n u a .
F i g . 147 P h le b a t r o p h ia  m a th eso n i.
F i g . 148 P te r o n id e a  r i b e s i , l a t e r a l  a s p e c t  o f t h i r d  abdom inal
lab iu m  show ing th e  p a lp i  and t o t a g l o s s a  and seracceF i g . 153 C audal o r  v e n t r a l  view  of t o t a g l o s s a  show ing th e  s i l k  p r e s s .F i g . 154 G e n e ra l form  o f th es i l k  g la n d s  w ith  a c c e sso r; g la n d s .F i g . 155 D o rsa l o r c e p h a l ic  view  o f th e  t o t a g l o s s a  and p a r t  o f  h y p o p h a ry n x ,a lso  th e  c e p h a l ic  a c c e s s o ry  g la n d s .F ig . 15 6 L a t e r a l  a s p e c t  o f th e
s ilk -p re s s ,c o m m o n  d u c t  o f th e  s i l k  g la n d s .
XP la te  X.
*^l3t
fi<VWV> \^\\% FkiW f,V,5° R^l
P la te  .XI.
A com parison  o f more im p o r ta n t  m odem  sy stem s o f c l a s s i f i e s  
t i o n  o f th e  T e n th re d in o ic le a . The r e l a t i o n s h i p  of d i f f e r e n t  
f a m i l i e s  ahd s u b f a m i l ie s  i s  in d ic a te d  by th e  l i n e s .  When th e  
v a r io u s  g ro u p s in  d i f f e r e n t  sy s tem s c o rre sp o n d  a p p ro x im a te ly  
in  taxonom ic c o n te n ts  no l i n e s  a re  draw n betw een  th e s e  g ro u p s .
XI
F la t©  XI.
j m  iNP0™ '  WPBRW ^ T E M S  OF CLASSIFICATION OFTHF. TFHTHKPn .rirvipp^
KONOWI 905 MAcgiluvray1906 R O H W E R .19 II ^ 1 8
CHALASTOGASTRA TEHTHREPINOIDEA CHALASTOGASTRA
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wlerloAc 
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L la d i i nae
Ntmah*»i ._  HRnichroini (»9i8)
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Pt^ry^orkorina*
Aco rduieceri n a e  (z )








1 9 11 .
1915.
1 ? l6 .
1917.
Born in  T o k io , Ja p a n , on n p r i l  t k .
G rad u a ted  from  th e  Academ ic L e y . r tn e n t  o f Los I lls  ha 
Bill v e rs  i t y ,X i  o to , Jap an  in  .'.-.arc'
L e f t  Jap an  f o r  The U n ited  S t a t e s  o f  A m erica.
Vi5 A tten d ed  th e  K ansas S ta te  A g r i c u l tu r a l  C o lle g e . 
B .S .K an sas  S t a t e  A g r i c u l tu r a l  C o lle g e .
E n te re d  th e  G rad u a te  S choo l o f th e  U n iv e r s i ty  o f 
I l l i n o i s .
M .S .U n iv e rs i ty  o f I l l i n o i s .
